Ma. Z 


* “~~ 
~ i 
#4 


LYING THE WORLD’S FASTEST BOMBER 


N ARCH WHITEHOUSE SEE PAGE 50 





PHOTO BOO 


ERE'S a chance to save money that no photo fan 
can afford to miss! 

Back numbers of the best photography books on 
the market, PHOTOGRAPHY HANDBOOK and GOOD 
PHOTOGRAPHY, are now available at special reduced 
rates. The books advertised on this page may be pur- 
chased by mail only at the following rates: one copy, 
50c; two copies, 75c; all three copies, $1.00. This is a 
big saving over the usual price of 50c apiece. Read 
the brief descriptions of the books below, select the 
books you want and mail the coupon today. The supply 
is limited. 





GOOD PHOTOGRAPHY No. 8—Gatefold full-color 
figure insert. "Shooting News Features"—by Alan Fisher, 
Staff Photographer, PM. "Does Print Size Matter?"'—by 
J. Ghislain Lootens, F. R. P. S. “Human Interest in Ad 
Photography"—by Will Whitmore. An interesting story 
on how the unusual photo cover, "The Weeping Man- 
nequin" was made. Edward Quigley presents some high- 
lights for the war-time photographer entitled, “What's 
Worth Shooting?" "Camera Satire And Sympathy"—by 
Elizabeth McCausland, about impressionistic photos, 
made by Lisette Model. "Patterns in the Night," by Edna 
R. Bennett. “How It's Done!"—Commercial ads by top- 
notch professionals, Roy Pinney, John Muller, and Bill 
Barbero. Unusual 74-page Salon Section. 





PHOTOGRAPHY HANDBOOK No. 9—Backstage 
Story of the 7th Annual Newspaper National Snapshot 
Awards Judging—$10,000 awarded. Elementary Figure 
(nude) Variations. Railroad Realism (on the table-top). 
Camera Language [an illustrated glossary). Making 
Close Close-ups. Analysis of Humor in Photography. 
Why Use Flash (and how to do it). Shooting the Wres- 
tling Ring. Backlighting. Self-Portraiture. Making Photo- 
grams. Darkroom Safelighting and How to Test Safety. 
How To Build: Portable Copying Stand; Concentrating 
Reflector for Large and Medium Flash Bulbs; Camera, 
Enlarger, or Projector Bellows; "Snoots" and "Barn 
Doors" for Photoflood Reflectors; Tilting, Overhead 
Reflector Unit; Fluorescent Amateur Enlarger. 





PHOTOGRAPHY HANDBOOK No. 10—Portraiture 
with 40-watt electric bulbs. F/100 and Up—using a lens 
plus pinhole and flash. Photo Texture Print Borders. 
"Weegee" Top Free-Lance Tells how he nets more than 
$100 per week. Efficient Fixing. Professional Retouching 
—For Amateurs. Good Perspective—Pleasing Pictures. 
Get Those Sport Shots. Birds In Flight—Camera Game. 
"Finex' Developing Data for all available films. "Velvet" 
Flash—to minimize glare. How To Build: Tri-Filter Sun- 
shade Unit; 35mm Contact Printer; Your Own Pola-Filter 
—Only $3.00; Plate Back Camera Enlarger; Combination 
Projector; Audible Darkroom Clock—and Safelight; 
Portable Extension Lamp Control, etc. 
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Mavse you've learned that only with proper 
training can you hope to get ahead on your job— 
maybe you've often said, “Some day I'll take an I. C. S. 
Course, and really amount to something!” —but because 
of the war, you've decided to put it off. Don’t do u! 


If you’re drafted, you'll be encouraged to continue 
your I, C. S, studies—for the U. S. Army, like business 
and industry, needs trained men—and pays them well! 
Furthermore, you will have real training by the time 


the war is won, and you'll be ready to step into a bigger, 





better paying job than you have now. 








Figure it out for yourself — training pays in peace- 
time or wartime, in Army or civilian life. Mail this 
coupon right now for information on low-cost I. C. S. 
Courses in your line of work. 

> — 





SPECIAL 


INTERNATIONAL CORRESPONDENCE SCHOOLS TUITION RATES 


FOR MEMBER 
HELPING TO TRAIN AMERICANS FOR VICTORY eo . 


ARMED FORCES 
BOX 2318-B, SCRANTON, PENNA. * 


Without cost or obligation, please send me booklet and full particulars about 
the course before which I have marked X: 
TECHNICAL AND INDUSTRIAL COURSES 


D Air Brake 0 Contracting and Building ] Management of Inventions OD Sanitary Engineering 
Air Conditioning 0 Cotton Manufacturing O Marine Engines } Sheet Metal Work 
)} Airplane Drafting O Diesel Engines }) Mechanical Drafting Ship Drafting 
OC) Architectural Drafting D Electrical Drafting ] Mechanical Engincering } Shipfitting Shop Practice 
) Architecture D Electrical Engineering }) Mine Foreman Steam Electric (© Steam Engines 
Auto Engine Tune-up D Llectrician ] Navigation (© Patternmaking Steam Fitting 
Auto Technician Electrical Maintenance ] Plastics CO Plumbing } Structural Drafting 
Aviation Aviation Mechanic J indrymar i Public Works Engineering ] Structural Engineering 
Blueprint Reading }] Heat Treatr nt 0) Pulp and Paper Making Surveying and Mapping 
} Boilermaking } Highway En-vineerin t Telegraphy 0 Telephony 
Bridge Engineering 7) Textile Designing 
}Chemistry © Coal Mining Toolmaking © Tool Design 
) Civil Engineering Locomotive Encinee R. R. Section Foreman 0 Welding, Gas and Electric 
Concrete Engineering 0 Machinist ( Inspector R. R. Signalman (© Refrigeration D0 Woolen Manufacturing 
BUSINESS COURSES 
Accounting D Advertising [O College Preparatory DO First Year College DC Railway Postal Clerk 
[ om Foremanship DC French anship 


jwoo0DDooooNoO 


iness Correspondence [ nmercial Tllustratiz CD Good English ecretarial DC Spanish 
ssipess Management [ yet Accounting 0 High School CD Showcard and Sign Lettering 
Carloumug LU Cival Service C Managing Men at Work OD Trafic Managemeat 
HOME ECONOMICS COURSES 
Advanced Dressmaking CO Home Dressmaking 0 Tea Room and Cafeteria 
vods and Cookery 0 Professional Dressmaking and Designing Management, Catering 


eccccveneneconccscocencccoseccod ADC .ceceeeseereee A Caress 
OUY....20000- State scien DPI cccctnsinnesssissncishisiinsieistpsbinneiuasipnnmmemimnitinenate . 


Canadian residents send coupon to International Correspondence Schools Canadian, Limited, Montreal, Canada 
British residents send coupon to 1. C. 8., gsway, London, W. ¢ England 
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inventor 
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Be a RADIO Technician 


1 Will Train You at Home 
in Spare Time for Good Radio Jobs 


More Men | Trained Now Make 
$50 a Week Than Ever Before 
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J. E. SMITH, President Baar ge a “ca stg" “t ts 
National Radio Institute—Established 28 Years Ra J oe On eae trai a Rewards in Radio 
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levoted entirely to train- 
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Get In atthe Start—and Grow 


Plastics is a new industry which the nation’s war 
needs is forcing to quick maturity. Already Plas- 
tics are indispensable in practically every branch 
of the Service—Aircraft, Ordnance, Chemical, 
Marine, Signal Corps, etc. Opportunities ? Nearly 
everything, from homes to clothing, from gadgets 
to tools, will be affected by Plastics. 


Spare Time Training Now Ready 


The time to get started is now. You can prepare 
at home, in your spare time, to take your place 
in an infant industry that even now is leaping 
into prominence, A new, practical training plan 
is now ready to help you realize your ambitions 
and build your future securitv, Act now. Don’t 
Bem Mail this coupon today. 
—-———— Ker Or nm nw nw rrr er wwe wewewew—— — — 
AMERICAN Someet. Dept. PC28, 
Drexel Ave. at 58th St., Chicago, 111, 
Send me FREE information covering special training in 
subjects checked below. No obligation on my part. 
C) Plastics Cost Accounting for 
CO Electrical Engineering anufacturing 
Oo Orafting and Design 0 Automotive Engineering 
for Men and Women (J Architecture & Building 
©) Diesel Engineering © Shipbuilding 
CO) Mechanical Engineering CL) Business Management 
0 Aviation © Radio © High Schoo’ Course 


Name 








STUDY AT HCME for Personal 
Success and Larger Earnings. 32 
years expert instruction—over 
108,000 students enrolled. LL.3 
Degree awarded. All text material 
furnished. Easy payment plan 
Send for FREE BOOK—“Law and 
Executive Guidance,” NOW! 
AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 32-X. SEastHuron St., Chicago, tll. 





I GUARANTEE TO INCREASE YOUR 


VOCABULARY 


OR REFUND YOUR MONEY 


A complete practical and simplified course— 
in book form (as given in our Resident School) 
to increase and broaden your vocabulary— 
ONLY $1.00 mailed postpaid. Results imme- 
diate Money bac guarantee. Niagara 
School, 149 B.L.E. Bidg., Cleveland, Ohio. 


I'll Train You fora Better Pay 


JOB in DRAFTING 


---Right in your Home 
With industry working feverishly—the 
field for DRAFTSMEN is bigger than 
ever! Get into a better job with more 
pay and fascinating, pleasant work. 
I will train you at your home in your 
spare time until you are holding a 
better paying position as Draftsman. 
My practical training in drafting also 
includes a working course in Industrial 
Designing valuable on new products, improv- 
ing, restyling and modernizing—all extremely 
important and profitable to draftsmen. = 
ive 


Libertyville, Mlinois 
























All working tools, 
including drawing 
table, sent to you at 
once—furnished free ad Le ees details and booklet. 
with course. yo 

ENGINEER DOBE, “Div. c474, 
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AUDELS AIRCRAFT WORKER.....$1 


Answers Your Questions on 1—Aircraft Materials, Terms, Parts. 
2—Llueprints, Working Drawings. 3—Mathem ies, How to F ig- 
ure. 4—Layout & Ben din z. 5——Tools & Machines. 6—Riveting, 
Spot Welding & Hints. 7—Fabrication, / etc. 8—Assem- 
bly, Fuselage, Wing & Final—How to Us Tools 9—Tables & 
Data. Symbols, Army & Navy Specifications, etc. 240 Pages Illus. 


AUDELS SHEETMETAL 
PATTERN LAYOUTS............$4 


Dereloped by Experts for | Sheet Metal Workers, Layout Men & 
M 















unies A Ebene lopedia in 10 Sections, size 7 x 10 
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AUDELS SHEETMETAL WoRKERS- 
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Practical in ide information 
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AUDELS wanes GUIDE aap dn 


concise, practical text on operation & mai nee of all welding 
; achines for all mech ani r 400 page ated. Covers all 
is of electric and ac« ne welding includis . airplane work. 


AUDELS ANSWERS ON 
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& airplane. ully illustrate: 
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tical | l. New x* m cov to cover. Tells how to set UD & 
or e Ss, screw and no ng r . drill pres 

and tt ‘ther machine tools. 00 ps rated, 5 x 644 
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AUDELS MATHEMATICS & 
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matics for home study or 700 pages, 550 illus. 
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AUDELS. AUTOMOBILE GUIDE. . .$4 
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AUDELS RADIOMANS. ‘GUIDE. $4 

key to the practical underst ng of radio inclu ling "Fr uency 
Modutation, Television, et ift & Marine Radio. For radio 
eng rs, servicemen. ar steurs 772 pages 100 Illus trations & 
D rt otos L. iew Questions & Answers, Refcrence Index. 
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1! Pages, 2600 
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Rivers Hee 2 caakin 
GUIDES—4 Vols. PRR AREY: $6 
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1600 pag 8. - flexi e covers. Each volume 
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A Practical Trade Assis stant by ogg | ce. Explains in plain 
lang r is, diagra charts, graphs, pic- 
tu including Marine 
4, in Vols.—1670 Pages—3642 

ms. Each Vol. Pocke e. Sold Separately $1.50 a Vol. 


AUDELS WIRING ‘DIAGRAMS... $ 


210 Pages. Illustrated. Gives practical facts on wiring of elec- 
trical apparatus. It explains le arly in simple language how to wire 
apparatus _— practically all fields of electricity. Each diagram is 

elf-explanatory Highly Endorsed Pocket Companion 


AUDELS ELECTRONIC DEVICES. . $2 


Tells What You Want to Know About Electric Eye. Easily U nder- 
aed Covers photo-electric cells & their applications. Amplifiers, 
illumination, frequencies, voltage, photocell, tubes, Ohm’s Law, 
Wiring diagrams, etc. 
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AN AUDEL GUIDE IS A GOOD FRIEND! 


Use the brains and experience of others in these Guides of the 
Trades. Save time and money with right methods, short cuts, 
labor saving ideas. CHECK NOW! You can look over any Audel 
Guide in your home. Start the Easy Payments if satisfied. 


peewe===CUT HERE@#W8{§19e28=8=8 


‘MAIL ORDER 


r] THEO. AUDEL & CO., 49 West 23rd St., New York 
Please mail me for 7 days’ free examination the 
books marked (X) below. I agree to mail $1 in 
3 7 days on each book or set ordered, and to further 
mail $1 a month on each book or set ordered until 

EI have paid purchase price. 
g If I am not satisfied with Guides I will return them. 
C Audels AIRCRAFT WORKER - 
2 Audels SHEET METAL PATTERN ‘LAYouTs ge ae 
Cj Audels SHEET a oo WORKERS Handy Book . 1. 
C0 Audels WELDERS GUIDE oa 
CD Audels ANSWERS on BLUEPRINT ‘READING 
C) Audels MACHINISTS & TOOLMAKERS Hand 
C) Audels MATHEMATICS and CALCULATION . 
- Audets AUTO GUIDE. ° 
(-) Audels DIESEL ENGINE MANUAL ° 
! | Audels SHIPFITTERS Handy Book . 
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| Audels RADIOMANS GUID a a 
j] Audels MECHANICAL Dictionary 


i. Audels Handy Book of PRACTICAL ELECTRICITY 
) Audels CARPENTERS and Builders Guides (4 vols.) 

C Audels PLUMBERS and Steamfitters Guides (4 vols.) 
OC) Audels WIRING DIAGRAMS ..... =. 
(2-0 Audels ELECTRIC Dictiona . 
1) Audels MILLWRIGHTS and echanics Guide . 
0 Gueths Mechanical DRAWING Course .. . 
0 Audels ELECTRONIC DEVICES ..... 
Cj Audels MARINE coppers Guide . a 
CD Rogers Mechanical — and Design ss « 
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() Audels MASONS and Builders Guides" (4 vols.) 
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- 8 B" AEVE it or not—the girls are sizing you up all day long! 
- 8 Whether they look at you TWICE is up to YOU! They will 
_ if you have a rugged, healthy big-muscled HE-MAN body, glow- 
ing with strength and vigor. But they'll just snicker at you be- 
hind your back if you’re a skinny, no-muscle WEAKLING! 
IF YOU, too, want to feel those admiring glances right 
through your back then listen to this: 
- 4 
- Let Me Prove I Can Make 
8 YOU a NEW MAN—@Zzz Gz 
- 68 Wit L you give me ju st 15 will you & ive my method 15 
minutes a day of yo pare minut to get the kind 
time ? That’s all I ale to tHE MAN build you have al- 
- B PROVE—regardless of how old ways long pyek, _s 
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Conducted by 


JOSEPH H. KRAUS 












Mr. Kraus has been giving advice to inventors for more than 20 years. He will attempt to answer as many letters 
from inventors as possible in his column each month. Mr. Kraus will "call his shots as he sees them’ in this column. 
Thoroughly versed on inventions and inventions procedure, he will never, under any circumstances, disclose any 
valuable secrets. He cannot answer questions relating to patent law. For such information, the Editors suggest 
you communicate with any one of the patent attorneys who advertise in MECHANIX ILLUSTRATED. 


Mechanical Harmonica 


B. *. Burton, Demaine, Sask., Can., writes: 
“Your judgment on ideas sent in for approval 
or advice seems always impartial and interesting. 
To me it seems that of all musical instruments a 
mouth organ is the easiest to play. Some years 
ago I got in touch with a patent attorney on an 
over-sized mouth organ. . ; 

Then follows a brief description of a bellows 
operated harmonica, details of which are not given 
here in accordance with our policy not to disclose 
ideas which we consider meritorious. 

ANSWER: We do not concur in the belief that 
the harmonica is the easiest instrument to play 
To play well requires ability and artistry. Never- 
theless, we believe that the suggestion outlined by 
you holds considerable merit, albeit an educa- 
tional campaign would have to accompany the in- 
strument and a new school of technique would 
have to be developed. 

Aside from this you should carry on consider- 
able experimental work to insure that the me- 
chanical parts of this instrument will function 
properly. The information which you furnished 
disclosed none of these details but they are im- 
portant. Our recommendation would be for you 
to develop the instrument. Do not just sit around 
and think about it! 


Rowboat Paddle Drive 


John C. O’Connor, Augusta, Ga., sends a draw- 
ing and description of lever-operated paddles for 
small boats to be used on lakes and quiet waters. 
He states: “I am enclosing a stamped, self-ad- 
dressed envelope for your reply in the event I am 
unable to get my newsstand copy of M.I., which 
is limited now and goes like ‘hot cakes’ as soon 
as it hits the stands.” 

Answer: The lever-operated paddle described 
in your communication would seem to us to be 
more of a construction short than a patentable 
unit. We are of the opinion that a patent search 
would undoubtedly reveal that this suggestion 
cannot be protected fully. This, however, is some- 
thing for your attorney to decide. 

But your design cannot very well be commer- 
cialized. The sizes of the parts will vary with th 


10 


size of the craft to which they are to be attached. 
The levers extend too far on the sides of the boat 
making it difficult to apply the thrust efficiently. 
The paddles will interfere with proper beaching of 
the boat. Some method should be included to re- 
turn the paddle gate to a closed position instead 
of depending on weight or flotation to do this, 
We would not recommend further procedure. 

And to insure your getting MI. regularly, you 
can always enter your subscription. 


Propeller-Setting Indicator 


Emerson Boucher, Mechanicsville, N. Y., recom- 
mends that an indicating system be arranged on 
propellers and hubs to insure correct adjustment 
of hand-adjustable propellers. He states that he is 
15 years old and that his father would pay for the 
cost of patenting the idea if we considered it valu- 
able. 

Answer: We feel sure that there is nothing new 
or ingenious in the suggestion outlined. The in- 
dicating system is as old as the proverbial hills 
and could be applied to propellers by any manu- 
facturer. 


Pipe Wrench 


Joe Di Giancinto, Toughkenamon, Pa., submits 
a design for an adjustable pipe wrench for one 
hand operation. He states that he has built several 
models and finds that they work satisfactorily. 
He asks for our opinion. 

ANSWER: Perhaps your explanation is at fault. 
We can understand that the wrench can be opened 
easily to slide around the pipe but from the 
description we do not see how the jaws of the 
wrench can be tightened sufficiently around the 
pipe to start a gripping action unless they are 
squeezed together with the other hand. Minor 
changes could be made in the design to make it 
truly a one hand job 

We would recommend that you have a patent 
search made. The wrench seems tc possess suffi- 
cient merit to gamble with the small sum of money 
which such a search costs. If your attorney be- 
lieves that the item is patentable further im- 
provement and action would be indicated. But 

[Continued on page 151] 
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INVENTORS 


NOW Is the Time to 
PATENT and SELL Your Invention 


w, more than ever before, is the right time to patent your inven- 
tion. Why? Because manufacturers everywhere presently engaged 
in war production are looking ahead to the future by buying up 
! 


Vv 





itent rights now, so they will have new and attractive items to make 
d sell for civilian consumption as soon as the war is over. This is 
what happened during and after the last war. Hence, the smart thing 
for you to do is to look ahead to the future too. Protect your inven- 
tion by applying for a patent now, so you will be in position to cash DATEN ee 
in on an outright sale, or on the royalties your invention wil ll bring. TENT ATi] 


. 
* 
. 
* 
. 
. 
. 


F FoR T 
Patent Guide Shows What To Do Eines SEED 


Patent Guide for the Inventor” answers many important 
stions concerning Patents that inventors constantly ask. It tells 
what facts, details, drawings, sketches, etc. are necessary to apply 
for a Patent; how to protect your invention through dated and wit- 
r ed disclosure: how to do this AT ONCE to safeguard your 
nt ice Records can be checked to determine 
sntion is probably patentable before filing fees need 
ses costs involved and a practical way these can be 
is » application progresses. It tells how some inventors se- 
i financial backing; how many simple inventions have proved 
" uecesses: how Patents covering improvements 

fitably utilized and marketed; tells countless other 


Why You Need Expert Assistance 


I Patent Laws were enacted for your benefit—to give you protec- 
tion for 'the features of your invention which are Patentable. But 
these features must be legally and concisely set forth in the form of 

1ims.” This phase of the procedure is so complex that the Patent 
Office advises the Inventor to engaze a competent Registered Patent 
i srney. We maintain a large staff—carefully trained registered 
patent attorney expert draftsmen—experienced searchers—to 
serve you. We have been serving inventors for more than 20 years. 


Take First Step Now | 


With the Patent Guide you will receive also Free a “Record 


Was 
1; MINGY resent : 
. San ON o c e 
















Mechanical 


Movements 
CLARENCE A.O'BRIEN 











of Invention” form which will enable you at once to 

establish the date of your invention, before you file your E; HARVEV 8 JACO BSON 
Patent ap a This step costs you nothing yet may be ° 

vital to - success. Remember—in Patent Matters, AC- 

TION is IMPORTANT. Delay can be costly. Mail the cou- CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 


pon in an envelope, or paste it on a penny postcard NOW. 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 


“Worthy of your Trust’’ 


Registered Patent Attorneys before the United States Potent Office 

33-H Adams Building, Washington, D. C. 

Please send me your 48-Page “Patent Guide for the 
Inventor” and you vecially prepared “Record of 
Invention” form FR cE. is request does not 
obligate me. 













Registered Patient Attorneys 
33-H Adam: Building 
Woshington, D. C. 


Address mietinainiha 





t City ‘ State _— 


hee em me (Please write or print plainly.) ——< —< 
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! 
! 
! 
| 
Name —_ ibaa — ! 
| 
! 
! 
—t 
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What's It Like To Be Wounded? 
CORPORAL S 


A 


A. DAVIS was driver of the 
Command Car of a tank battalion that met 
General Rommel at Faid Pass, Tunisia. He had a 
front seat for the first great battle of this war 
between Americans and Nazis. The Battle of Faid 
Pass ended in rout for the Americans—the first 
and, we hope, the last defeat American arms will 
suffer At Faid Pass, the Americans were first 
blooded and learned the lessons of war that were 
to make them superior to the Germans. 

Corporal Davis fought through the entire 
artillery, infantry and tank battle, with a detach- 
ment of half-track tank destroyers. At the battle’s 
close, he was trapped by three giant Nazi tanks 
and fired at like a cornered rabbit. His half-track 
suffered three direct hits and was finally shot out 
from under him by a blast that tore off his right 
leg. 

Next month, Corporal Davis, himself, takes you 
into the heart of the Battle of Faid Pass, describes 
the sounds, the sights, the smells and the feel of 
that Struggle of Titans and tells you what it’s 
like to be on the receiving end of Nazi guns, in 
an MI “special” article. Be sure to get September 
MEecHANIx ItLustrATeD for his story, I Was 
Wounded at Faid Pass. 


And Added Attractions 


E HAVE an extra batch of attractions coming 

up in the Crafts & Hobbies as well as the 

Feature sections of September MI. Here are a few 
of the five-star billings: 

NEW HELICOPTER HORIZONS: by Captain 





Boris Sergievsky, as told to George Daniels. Cap- 
tain Sergievsky, one of the world’s foremost avia- 
tion authorities, here reveals for the first time 
anywhere the existence of a new type of helicopter 
built to rival the Sikorski helicopter now in use 
by the U. S. Army. His article will contain the 
first photographs ever published of this remark- 
able new flying machine. This, we feel, is another 
great MI scoop in the aviation field—the greatest 
since MEcCHANIX ILLUSTRATED brought you the first 
full story of the success of the Sikorski helicopter. 

GAS BUSTERS: MI again shows you how to get 
around despite the gas shortage, this time with 
plans for building several lightly powered midget 
cars delivering unbelievable mileage. They're de- 
signed to be built with junked parts, too. 

THE SCIENCE OF ROCKETS: Willy Ley, one 
of the world’s foremost authorities on rockets and 
organizer of the first rocket society in Europe, 
tells you what makes rockets fly—plus the latest 
releasable information on rockets in the war. 
(Incidentally, see page 77 of this issue for an 
example of the way MI beats the world in pub- 
lishing such news!) 

NUMBERING MACHINE FOR YOUR SHOP: 
Owners of small workshops, particularly those 
engaged in spare-time war production subcon- 
tracting, will find this machine indispensable. It 
quickly numbers small metal parts, thus keeping 
an accurate and permanent assembly line record. 

AN ADVENTURE IN COUNTING: Did you 
ever stop to consider how differently you would 
be counting today if man had twelve fingers 
instead of ten? Because he has ten fingers, man 
counts with a “system of tens.” If he had twelve 
fingers, he would be counting with a “system of 


| Winner of the Work- 
bench first award of $5.00 
this month is the racing 
sport car, left. Built from 
@ stock Model A Ford, it 
ran 28 to 32 miles per gal- 
lon at a pace of 50 miles an 
hour. Fuel used was 2 
parts kerosene and 3 parts 
gasoline. The builders are 
Cpl. Francis Scatko, Pvt. 
Frederick Scatko, and Cpl. 
William J. Raeling, of 1118 
Erie St., Utica, N. Y. 
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AUTO MECHANICS: 


FLEET OWNERS~—SERVICE STATIONS—REPAIR SHOPS 


Here’s the Greatest CAR REPAIR MANUAL 
i~ | Ever Published!...to Help You dle Eve Every ™ Job} 
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irst job on ANY car made in 
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6 Paying @ penny! 
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test ON'T send a penny for your even easier 


FREE examination copy of h + troubl 
Lm exa a Oo opy banal 
var. MoToR’s famous FACTORY right—less time, less trouble. 


an SHOP MANUAL, Try it out Like 150 Books in ONE! 


first and see for yourself if it 





ae MoToR’s engineers packed into 
ub- int eve ryth roe we say it is, these 603 pages the essential in- 
and then s« formation of 150 car and part 
The I 5 eee SHOP MAN- pusher ows shop manuals. aes 
° Pat, be oo aol “renege gas ,. indexed it for easy use. Simplifie 
OP: t won _ pamtes an —- it. Added hundreds of illustrati ons 
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$5.00 wi. i; ‘MAIL COUPON NOW FOR 7-DAY FREE TRIAL 
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TRAIN IN SPARE TIME 
AT HOME OR AT CAMP... 
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LELT RIED T Hea 


Electricians are needed everywhere. Hollywood studios alone 
claim shortage 200 men. This is a live money making profession. 
Learn at home, spare time. Easy payments. Selective Em- 
ployment service. Write for FREE Bulletin. No obligation. 


AMERICAN SCHOOL 
Dept. EEC28 Drexel at 58 St., Chicago 
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And Big ao Spare Time Toot 
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@f scores of rich, quality fat tail P 1easure in new- 
est style Write today f FREF SAN PLES No expe nee, 
no money neeck t t v elf 
J. C. Field & Son, Marrison, & , ‘Sts,, Dept. w-1802, [ 
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You can learn to design airplanes. A Ryan 
Home Study Course in Aeronautical Engi- 
neering will prepare you quicker for a job 
with good pay and a future Easy to 
understand. No experience necessary. 


FREE 24-page valuable 


illustrated catalog. 


RYAN AERONAUTICAL INSTITUTE 


438 Lindberg Field, San Diego. California, 


CARTOON your way, 
To SUCCESS! 
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twelves.” F. Emerson Andrews tells you a lot of 
intriguing reasons why a “system of twelves’ 
would be much better, in a story of number magic. 

PLASTER MOLDING AS A WARTIME 
HOBBY: One material still amply available for 
the hobbyist is plaster. It can be used as the basis 
for a fascinating handicraft, as this article explains 
in full detail. 

SOUTH AMERICA CALLING: Lilo Linke 
noted South American novelist, introduces one 
of the most refreshing characters we've met in 
many a month. He’s Paco Villar, the operator of 
a one-man radio broadcasting station in Ecuador, 
You'll recognize Paco the South American 
version of the North American handyman—an 
ingenious cuss, always improvising, patching and 
odd-jobbing and somehow making a success of 
his radio station. 

THE SCHOOL SHOP: Lesson No. 8 in a course 
of aviation instruction by Gilbert Paust, this in- 
stallment will cover modern airplane instruments, 


as 


THE DRUGGIST’S MOTOR BIKE 





R. H. Johnson, of the Courtesy Drug Co., 
Broadway & Sth Ave., Knoxville, Tenn., is the 
builder of this front drive motor bike. Motor, 
gas tank, and all turn with the handlebars 
when steering. The front drive permits the 
rider to help the motor by pedaling on steep 
hills. The bike gets more than 80 miles to a 
gallon, and does 25 to 30 miles an hour. It 
certainly is an economical delivery vehicle. A 
$3.00 Workbench award and a Certificate of 
Merit go to Mr. Johnson for this snapshot. 
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The plastics industry is already 
an important one. It can become 
as great a revolutionizer as elec- 
tric power, the automobile and 
the radio proved to be. 

You are looking for greater re- 
sponsibility and higher pay in the 
great new Victory World which lies 
ahead. The plastics industry offers 
a wide variety of opportunities to 
the trained man. And tomorrow’s 


wonderland of plastic materials 
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their uses, how they work and their types. 

YOUR NEW JOB AFTER THE WAR: Twelfth 
and final installment in Donald G. Cooley’s news- 
making series, A World You Never Knew. (See 
below for comment). 

PLUS many additional short features, plans for 
a contest model airplane, Ideas for Service Man, 
selected woodworking projects, latest photography 
news and home, shop, boat and radio kinks. 

IT’S THE BIGGEST 15-CENTS’-WORTH IN 
THE WORLD. Order your copy NOW—or turn 
to page 26 and fill out the handy subscription 
blank! 


A World You Will Know 


Next month, as noted above, we will run the 
final installment of the MI series, A World You 
Never Knew. We are prouder of this series than 
of anything we have published in our feature 
section for some time, for a number of reasons, 
Newspapers have credited MrecHAnrx ILLUSTRATED 
with originating the idea, “Buy War Bonds now 
so that you may purchase the new wonders we 
will produce after the war”’—a theme now being 
carried out in many advertisements. MI was 
months ahead of any other magazine in picturing 
for you the wonders which will develop out of 
wartime research. Since our series started, the 
same idea has been used by many other maga- 
zines, including The Saturday Evening Post, Look, 
Collier's, Coronet as well as several publications 
in the science field, to name only a few. Copies of 
illustrations used in our series have been re- 
printed in scores of newspapers, including the St, 
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Roscoe D. Judd, 1327 S. Sheffield Ave., In- 
dianapolis, Ind., built this beautiful model of a 
3-masted freight ship. It took two months to 
complete the model, Mr. Judd tells us, as it was 
built carefully to scale—even the tiny rigging 
parts being exact. This snapshot nets Mr. Judd 
a $3.00 Workbench award and a Certificate of 
Merit. 
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NEEDED 















Industry is clamoring for 
more draftsmen for the 
job can’t start until plans are 
drawn. Buildings, airplanes, machines, 
guns, tanks, bridges, all start on the draft- 
ing board, so it’s no wonder that every good draftsman 
has a fine job. Yes, more draftsmen are needed NOW. The 
pay is good and the opportunities for advancement great. 


Learn at Home in Spare Time 


Begin now to turn spare hours into money, Be a draftsman, 
the conn ing link between a mechanic and an engines 
Enjoy the wonderful oppor nities for promotion that exi-t 


now o experience or artistic talent is needex i. You don't 
have to leave yor it present job while learning, Use spare time 
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Louis Post-Dispatch, New York World Telegram, 
New York Post and others. The original art for 
the series was borrowed and placed on public 
display in the world’s largest store, Marshall Field 
& Co., in Chicago. 

Throughout this series, MI has attempted to 
keep before its readers the idea that the world 
cannot expect all of these wonders to blossom 
out suddenly, the moment the war is over. We 
feel the public should realize that there will be 
a transition period before industry can get into 
production with any radically new models, be it 
of automobiles, refrigerators or kitchen sinks, In 
the meantime, once peace comes, you will prob- 
ably see a lot of more or less conventional models 
in many fields of industry. MI, Mr. Cooley and 
Martial & Scull have only been trying to picture 
for you the potentialities of new techniques and 
discoveries which have come out of the war. 

We believe MI readers will be interested in a 
statement on this subject made recently by Mr. 
R. C. Cosgrove, vice-president and general 





LARGE SLIDE RULE 





Matthew J. Russel, 2921 North 46th St.. 
Lincoln, Neb., made this 4-foot slide rule in two 
weeks’ spare time. It contains the C and D 
scales at present, but Mr. Russel plans to com- 
plete it shortly. The rule is so accurate that 
15-year-old Mr. Russel has been able to make 
use of it in school, where his physics teacher 
has employed it to teach radio classes how to 
operate the slide rule. A $3.00 Workbench 
award and a Certificate of Merit go to Mr. 
Russel for this snapshot of himself and his slide 
rule. 
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manager of The Crosley Corporation. Crosley has 
a “Committee for Tomorrow” within its organiza- 
tion planning post-war products and is as alive 
to the changes that are coming as any manufactur- 
ing concern in America. Mr. Cosgrove, we feel, has 
perhaps the clearest picture of exactly what will 
happen in production as the war draws to a close. 
He says: 

“Some people feel that we may be making some 
civilian products within a year from now. The 
government has under consideration making 
available some materials for development pur- 
poses on peace-time household appliances next 
fall. If the attrition idea of warfare prevails, we 
may get into gradual production of peace-time 
products earlier than otherwise. If this is the case, 
we will be able to make the transition to peace- 
time production without much trouble. 

“Within six months after we get permission to 
go ahead, we can be making domestic refrigera- 
tors. This doesn’t mean the creations in plastic 
that have been pictured, but 1942 refrigerators 
with some few improvements. It will take an 
extensive pel iod of testing before we would feel 
safe in going ahead on plastic refrigeraters. 
having domestic 
peace-time appliances (refrigerators, household 
appliances, radios, etc.) such as had not even been 





“Eventually, we will be 


HOMEMADE ENLARGER 

















This neat looking enlarger was built by 
Leslie C. Coo*e, of 429 Holcomb St., Watertown. 


N. Y. It handles films from 35 mm. to 4 x 5. 
A $3.00 Workbench award and a Certificate of 
Merit go to Mr. Cooke for this photo. 





Hou To 
PROTECT, 
FINANCE and 
SELL YOUR 
INVENTION 





YOUR first thought, 

e naturally, is “How 
Can I Cash In On 

My Invention?” We can tell you how others 
did it—who they went to for finances—how 
they arranged partnerships—how they made 
contacts with manufacturers—how they dictated 
royalty arrangements—how much money they 
made—how you can find a market. Our new 
FREE BOOK discloses sources of quick revenue 
if your invention is patentable and saleable 
with profit possibilities, 


FIRST HAVE US PROTECT YOU a 
Commercial or successful inventors first get a U. S. Patent 
protecting their invention. Remember, if yours has value to Se 
others first protect its value to you. A patent safeguards you 
against someone copying and commercializing your invention odie 
—it is a strong sales weapon for you in getting a buyer or 
financier—it sets up your idea as original, different, and = 


valuable to those you expect to put your invention into 
practical shape for money-making, 


HOW WE CAN HELP YOU 
We are Registered Patent Attorneys having long experience 
in helping inventors, Our service covers all phases of patent 
work and our individual efforts are supported by trained 
patent draftsmen, ettor-eys, searchers, ete. We will—first— 
advise you as to the probable patentability of your invention— 
and later prepare, execute and prosecute your patent applica- 
tion. Get full facts now—another inventor getting ahead of 
you with patent may mean you lose all! Mail coupon today 
—a 3c stamp may lift your present income to early future 
security! 
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thought of before the war—but not immediately. 

“We are planning to keep employed, as all 
industry is planning,. the many _ additional 
thousands of persons we have added to our pay- 
rolls for the war. 

“Just after the war ends, there will be a huge 
pent-up demand for goods and war savings with 
which to buy them. After that, sales will not come 
so easily and they will require a lot of hard 
digging. 

“We should be able to go back into civilian 
production by easy stages. Then we should go into 
rapidly accentuated yearly changes and improve- 
ments in products—but don’t expect tov great 
changes too soon after the war ends.” 


A Bow 


Walter Winchell is the world’s most widely read 
writer. We are especially proud, therefore, to have 
had him single MI out for gomment in a recent 
column. 

Calling attention to the fact that Collier’s mag- 
azine believed it had a real scoop in printing a 
story on Radar, the wonderful radio detection 
and ranging device used to locate enemy planes 
and ships in the dark, Winchell commented, 
“MECHANIX ILLUSTRATED printed complete de- 
scription of Radar in its January, 1942, issue 
Thomas J. Naughton authored it.” 

An orchid to Winchell for his customary ome 
niscience—and our thanks for his recognition. 


Keep Up That Garden! 


Back in the June issue of MI we gave you some 
pointers on laying out and planting a successful 


HOMEMADE WELDER FOR HEAVY JOBS 

















Perry G. Russell, 1315 Allegheny St., Jersey 
Shore, Pa., is the builder of this 200 amp. 45 
volt welder. Made entirely from junk heap 
material, the machine has been in service for 
seven years. The main generator is made 
from the motor of an old battery driven car, 
rewound by Mr. Russell. He also has built 
several other welders, he tells us. A $3.00 
Workbench award and a Certificate of Merit 
go to Mr. Russell for this snapshot, 
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Victory Garden. But your job isn’t over once the 
seeds are sprouting—in fact then is when it’s 
really just beginnning. Midsummer is the crisis 
time for the gardener; if he gets by this doldrum 
period he'll have a crop to harvest, otherwise his 
early labors are all for naught. 

Weeds must be kept down, not only for appear- 
ance’s sake but because they rob the crops of vital 
plant food and moisture. Every weed allowed to 
go to seed will be a hundred-fold menace next 
season. Insects must be fought to a standstill. 
Thinning must be carried on; staking of tomatoes 
and other plants is important, and some plantings 
may still be done for late gardens. Such things as 
lettuce, turnips, and Brussels sprouts do well in 
the fall 

Harvesting crops as they mature is important. 
Allowing them to become overripe, tough and 
woody is wasteful and inefficient. Better to give 
them away than to allow them to go to waste. Can- 
ning programs should be planned to use up every 
bit of surplus that can possibly be saved. Brining 
and drying should also be carried on with crops 
such as snap beans and corn unless a pressure 
cooker is available for canning. Where home 
freezing units or community lockers are available, 
great care should be exercised to gather the vege- 
tables and fruits that are to be frozen at the exact 
stage of ripeness which combines the maximum 
of quality with fitness for freezing. ‘There are 
several good bulletins available on freezing. 


Bull's-eye 


From way up n’oth in Anchorage, Alaska comes 
a letter of suggestion from an MI reader, G. R. 


TOY SEA CHEST 








Kenneth Albert, 3353 Disston St., Philadel- 
phia, Pa., built this attractive little miniature 
sea chest for his small son. The top of the 
chest is upholstered so the youngster can use 
it as a seat when it is closed. White pine was 
the material used. Nice work, Mr. Albert. It 
nets a $3.00 Workbench award and a Certifi- 
cate of Merit. 
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e@ WHEN you are an I.C.S. student, you’re 
in a class by yourself. Your campus is the 
world. Industry itself is your laboratory. 
Your classroom is wherever you are—the 
living-room at home or temporary quarters 
an ocean away. 

Spare-time studies enable you to do your 
job better. At work you prove and apply 
what you learn. There aren’t any slow- 
pokes or dunces to hold you back. Personal, 
individual instruction aids rapid progress. 

The victorious tomorrow of unparalleled 
opportunities belongs to the trained men. 
Be one of them. Don’t stick in a rut when you 
can have the wide world as your campus. 

The coupon shows you the way. Put it 
to work right now by sending for complete 
information on any of the 400 I.C.S. 
Courses in technical and business subjects. | 


INTERNATIONAL CORRESPONDENCE SCHOOLS 





BOX 2321-B, SCRANTON, PENNA, 
Without cost or obligation, please send me booklet and full 
particulars about the course before which I have marked X: 
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FORGE AHEAD WITH 
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in ARMY, NAVY, MARINES, AVIATION 


NOW you can get essential pre-training for 
military, naval Signal Corps this quick, easy 
way— 
Save Time, Work, Money 
Learn MORSE CODE at home 
by LINGUAPHONE 


Complete EAR-EYE course prepared by two noted 
code experts: Lt. Com. F. R. L. Tuthill, U.S.N.R., and 
Lt. (J. G.) E. L. Batty, U.S.N.R. They are your teachers 

. you learn entirely by LISTENING ... in spare 
time at home. 


Speed attained: 15 words per minute 


FREE: Send for complete Information 


LINGUAPHONE INSTITUTE 


54 R.C.A, Building New York City 


ax UIT FREE 527: 


EARN CASH Showing to Friends! 











Write at once if you want this fine made-to-measure 
1 send it FREE as a bonus for you to show friend ‘ amt (4 
earn up to $10.00, $12.00 in a day taking orders f 





Quaranteed <uits ar 
Also com plete line of Ladies’ ailored 


latest style made-to-measure 
ingly Tow price 





Suits N« rerience nm ney needed Write f FREI 
SAMPLE elling awe et PIONEER 
TAILORING CoO., Congress % "Tareep St., Dept. W-1202, 


Chicago, fli. 


STUDY AT HOME 


h A Chartered Educational Institution 

Courses tn Enaineemina: Electrical; Civil; Mechanical; Drafting; 
Architectural; Automotive; Steam: Diesel; Aeronautical; Radio: Struc- 
tural; Mining; Industrial; Highway; Petroleum; Marine; Refrigeration; 
Air Conditioning: Chemics 

poursce in ARTS AND SCIENCES: Philosophy: Education: Letters 
*sychology; ~ iblic He ~s* Mec «dic ral jurisprudence; Sociolos *t 

H hemistry; Geology ecology; Law: Business and Com: 
merce; Accounting: Mathema H Statistics: Agriculture. 


~— ROOSEVELT INCORPORATED, 4610-CC, Sheridan Rd., Chicago 











vas 
fer DATA 
: soon siemnnitiadibae 


of Pp c 
P aste x and X 


Rubber fr olds 
stmentt 





fe re for real 
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PLASTEX INDUSTRIES 


Dept. 3 1068S Washington Ave. New York, N. Y. 


a, NOW GET TOUGH 
DOUBLE-QUICK! 


Learn how YOU can be dangerous. 
Lick brutes twice your size with only 
your bare hands, even when they are 
armed. This powerful fighting system 
is unbelievably efficient. You don’t 
need ox-like muscles — it’s brains 
that count! New, easy self-study 
course at amazing low price. Free-trial 








offer and money-back guarantee. Hurry! Write today for FREE 
DETAILS. Nelson Co., 32! S. Wabash, Dept. H-59!, Chicago 
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Editor’s Workbench Chips 


Millspaugh who has an idea we think some of 
the rest of you may find interesting. We quote: 
“The March, 1943, issue of MecHanrx ILLUSTRATED 
described a Protective Alarm System designed 
by Walter E. Burton. The following improvement 
may be of value to some users of that system. 

“To obtain the bull’s-eye visual indicator show- 
ing exactly which loop of the alarm has been inter- 
rupted, and consequently showing at a glance 
where the intruder is entering, you need only 
make a few simple additions. 

“Install a relay which has a high resistance coil 
across each loop of the system. The relays used 
nay be of the single pole single throw type, but 
the contacts should be open when no current is 
flowing through the winding. In series with the 
contacts on each relay, connect a light bulb 
and battery. House lighting may be used instead 
of the battery, depending on the type of bulb 
employed. 

“The bull’s-eyes may be placed at any con- 
venient spot in the building or home; or several 
sets of bull’s-eyes may be wired in parallel and 
distributed about the building, according to the 
service the owner desires.” 





appeared in the 
120.—Ed.] 


[The article referred to above 
March, 1943, issue of MI, on page 


Mending Wall Cracks 


V (7 HEN a rough plastered wall is sound except 

for narrow cracks running through it, these 
cracks may be mended by careful application of 
a crack filler. To prepare the crack, use a sharp 
pointed knife to clean any loose plaster away 
and also to remove a little of the plaster below 
the surface so that the crack is wedge-shaped and 
wider at the bottom. Do not, however, widen the 
crack at the surface if at all possible. When you 
have cleaned the crack, work a thin mixture of 
flat paint into it and leave until dry. The paint 
gives a firm foundation for the filler and prevents 


B. H. GUION’S MANTA 

















This trim Manta model is the work of B. H. 
Guion, 1320 7th St., Corpus Christi, Tex. Mr. 
Guion tells us that the ship flies well. It cer- 
tainly looks nice, and brings Mr. Guion a $3.00 
Werkbench award and a Certificate of Merit. 


Mention MECHANIX ILLUSTRATED 











S 


> of 
ote: 
ATED 
ned 
1ent 
n. 

ow- 
ter- 
ance 
only 


coil 
ised 
but 
it is 
the 
bulb 
tead 
bulb 


con- 
eral 

and 
. the 


. the 


ccept 
these 
on of 
harp 
away 
elow 
l and 
n the 
| you 
re of 
paint 
vents 





fr. 
er- 
00 
rit. 





Editor’s Workbench Chips 





the absorption of the oil from the filler by the 
plaster. This step is of utmost importance in re- 
pairing the crack. To make the crack filler, twelve 
and a half pounds of heavy paste white lead is 
combined with a quarter pint of flatting oil which 
has been blended by adding whiting a little at 
a time and stirring smooth. After combining the 
two mixtures, work in a small amount of pale 
drier and combine thoroughly. The resulting mass 
should be putty-like and will keep indefinitely 
if stored in a covered can with water poured over 
the top. As you use it, pour off the water, level 
the top of the mass and re-cover with water. Work 
the mixture carefully into the crack, filling it 
firmly and with the knife smooth or roughen, as 
need be, the surface to follow the irregularities 
of that section of the wall. 


MI in the Army and Navy 
\ ECHANIX ILLUSTRATED is well repre- 


sented in the Services, and here are the 
latest reports on four of our former editorial staff 
members, whom quite a few of our readers will 
remember via correspondence, by-line articles, 
etc. 
Many of our older readers will recall MI’s 
previous aviation editor, Jack Scherer, whose 
sound and helpful knowledge of flying matters was 
shared by literally thousands of aviation fans who 
wrote in asking questions about this or that air- 
plane. Jack left MI in 1939 to become co-pilot of 
the Lockheed Electra owned and operated by the 
Gannett newspapers. He subsequently joined the 
RCAF (before the United States had entered the 
war) as an instructor in multi-motored bombers. 
While in Canada he wrote several interesting 
articles about wartime flying with the RCAF for 
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E. W. LaRock, R. R. 1, Box 57, Wantagh, L. L., 
N. Y., is the builder of this interesting and attrac- 
tive fireplace ensemble. Panels beside fireplace 
open to form a table for 7 people, and a pigeon 
hole desk. Lights of different colors illuminate 
the glass panels on each side of firep!ace— 
colors to suit the occasion. As the entire unit is 
decorative. wood was used throughout, and 
second-hand wood, at that. Nice work, Mr. La- 
Rock. It nets a $3.00 Workbench award and a 
Certificate of Merit. 























Trained Electrical men are needed now. It’s not 
how young you are, or how old you are. The question 
is Have YOU the training to hold a good war-time job 
today—and to insure your future after the war? 


fo ELECTRICITY 


IN 12 WEEKS 


ON REAL MOTORS, GENERATORS, ETC. 
Itt Finance. Your Thaining 
Electricity {is the mighty power behind our Victory Pro- 
gram. Men are needed now and as Electricity is essen- 
tially the same in war time as peace time Electricity 
ofters a big future when the war is over. “‘Learn by 


Doing” in 12 weeks. You don't need much money— 
I'll finance your training. 


7 
‘“‘Learn-By-Doing”’ 

Coyne training is EASY, PRACTICAL! Here you can 

in in 12 weeks—not by correspondence, but on real 
actual electrical machinery and apparatus. You 
**‘Learn by Doing’’ on real motors, generators, switch- 
boards, and all types of practical electrical equipment. 
Get your training first —then pay for it in easy 
monthly payments after your training period is 
over. If you are short of money to pay for living expenses 
while you are in school, we'll get you a part-time job so 
you can “‘earn while you learn’’. After you graduate, 
we give you LIFETIME EMPLOYMENT SERVICE, 

You don't need experience or advanced education. 
The Coyne “*“LEARN-BY-DOING” way makes it easy. 


Get the Facts 


This school is 44 years old—Coyne training is tested and 
proven. Mail the coupon and let me send you the big, 
free Coyne Book and my complete story about how I 
help you get the training you need for a good-pay 
electrical job. This does not obligate you. No salesmen 
will call. So act at once. Just mail coupon. 


H. C. LEWIS, President 


COYNE ELECTRICAL SCHOOL 
500 S. Paulina St. Dept.C3-53, Chicago, Ill. 
i. Cc. 1 itu. 
COYNE ELECTRICAL SCHOOL 

500 S. Paulina Street, Dept. C3-53, Chicago, Ill. 


Send me your Free Book and tell me about your plans 
to help me. 
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Be An ARTIST! 


Trained Artists Are Capable of Earning 
$30—$50—S75 A WEEK 

Spare Time Training for a Fascinating 
— and Profitable Postwar Career . 
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‘JOUR CHART Blue Pri nt 27x36" shows how to find length 
4 fte find any angle in degrees, frame 
“yy any polygon 3 to 16. sides, read board foot and brace tables, 
a. octagon scale. rafter tables and many other uses. Can be scaled 
t down for mode! work as well as full scale framing. Also Chart 
“ss a angi ing pitches }d degrees for use with Radial Saws. Send 50c 
As n M. ©. No checks or stamps. MASON & PARRISH 
ENGINEERS, 2106-8 No. Burdick Street, Kalamazoo, Mich 
AUTOMOBILE RACING BOOK (F" Eater) 
Revised / 


12 Chapters, 77 TWilustrations dirt track, championship oon 
and midget cars. How to build engines, chassis and - 
bodies. Why the fast ones are fast and 
how to make them fast How to speed up 
Ford V-8 cars and rebuild Ford A 

and B engines. How world’s record 
cars are built Official AAA 
midget rules and _ international 
formula, Order NOW! $1.00 P 
paid; $1.15 C. O. D. Money back if not satisfied, 


RAY F. KUNS, Dept. A-47, Madisonville, 
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AAACIC LIQUID MAK 


PHOTOS APPEAR 


On Scarfs, Ties, Stationery, Etc. 


Reproduce any snapshot on cloth, leather, wood, per. 
Simply epply liquid. Like magic phot > sppeare within y, 
minutes in brosd daylight. Harmiess to negative. Won 
wash off. Full colors inciuded. Complete kit for 300, 
photos only $1. Send no money, just name. Pay post- 
man $1 plus few cents Dostage on delivery. (Canada, 
$1.25 money order onty.) Order today. 


L & M Mfg. Co. Dept. 258, Neave Bidg., 
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2315 Michigan Avenue Dept. 205C 
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MI, Air Trails and other magazines. After Pearl 
Harbor he was transferred to the U. S. Army Air 
Corps with rank of First Lieutenant and sent 
to India with a bombing squadron. 

About two weeks ago we had a letter from Jack, 
written just after he had returned from a success- 
ful raid blasting the Japs in Burma. He’s been 
recommended for the Air Medal, Distinguished 
Flying Cross and a Captain’s commission. We 
hope he’s received all three by now and want him 
to know that all his friends both inside and out- 
side MI are right proud of the job he’s doing. 

No. 2 on our list is Robert Hertzberg, for three 
and a half years editor of this magazine until 
called to the colors in the fall of 1940. 

The Signal Corps has thought well of Bob’s 
abilities as a radio technician and administrator, 
and has promoted him steadily from the rank of 
Lieutenant. His latest boost, about a month ago, 
made him a Lt. Colonel, and there’s no telling 
where he'll stop. Personally, we doubt if it will 
be this side of a Star. Col. Hertzberg is in charge 
of the Signal Corps Officers’ Training School in 
Britain, and some of his graduate students helped 
bring about the Tunisian victory. 

Formerly MI news editor and feature writer, 
Cliff Taylor was inducted as a private in May 
of last year. He went into Field Artillery and did 
so well that he was sent directly from basic train- 
ing to Officers Candidate School. Commissioned 
a second Looey last November, Cliff is now learn- 
ing to be a pilot with the aerial observation branch 
of the Artillery deep in the heart of Texas. His 
job, when his training is completed, will be to 
hover over enemy lines in an unarmed light plane 
(like the Aeronca that’s being given away as first 
prize in the MI Buildwords Contest) reporting 
shell bursts and directing his battery's fire until 
he’s chased by enemy pursuit planes or ack-ack. 
It’s a nice quiet, safe job, yeah man, but Cliff is 
just the lad who can swing it. 


GAS POWERED MODEL FLYING WING 

















Ellsworth Miller, 20069 Lichfield Rd., Detroit, 
Mich., built this trim and unusual gas powered 
model flying wing. Definitely new, this little 
ship should prove a fascinating U-line job. It 
brings Mr. Miller a $3.00 Workbench award and 
a Certificate of Merit. 


tisemengs, Please Mention MECHANIX ILLUSTRATED 








E 


—_ 


M 
MI: 
year 
appe 
clud 
of y 
Lieu 
ago. 
havi 
tions 
stati 
Afte 
we'll 
Darv 
Hum 
is we 
mixe 


Aut 
Slo 


Th 
on st 
as at 
loss i 
carrie 
Labo 
and } 

Ar 
k ses 
Mr. 2 
three 
mora 
store 
tempi 

If t 
Mr. 
reduc 
per y 
batte) 
6% t 
indic:z 
on stz 


It 1 
Sc ldie 






















































itor’s Workbench Chi 
Editor rkben i 
itor's Workbenc ps Te 
| Maxwell Hamilton’s name was never on the * EG FC TRICAL Books « 
r MI masthead, though he was Acting Editor for a 
it year after Hertzberg left. His monicker, however, 
appeared on numerous MI feature articles in- 
" cluding I Flew My First Time Up, which many 
of you will recall. Max was commissoned a 
at Lieutenant j.g. in the Navy some five months FOR EXAMINATION 
d ago. He dropped in at the office the other day, MODERN 
ro. having just finished his training in Communica- ELECTRICITY 
i - ° + 
ou tions at the Navy’s Harvard school. He'll be : IAND REFRIGERATION 
t stationed in New York “until further notice.” Seth naitien of Applica Hlectriclty broue meri int_ down to date ‘with 
After that he has no idea where he'll be, but Reading, 10 big, Volumes and all shinpes Then te eee 
ve'll bet it’ e 1e place between Dakar <¢ 
- we'll bet it'll be some place between Dakar and | Frain ] BIG FIELD! Big Demand! 
til Darwin. Max is a cool customer though, of the For Beginners urmentiy "needed. in’ thew. 
Humphrey Bogart type, and no matter where he and Experts <A I Mg Re 
s is we know the Navy won’t be getting its signals Sundrede rote cnine shor s-cbraicticall Swe kaew thle auuieck 
Ss il " - « . t lea fa y 
mixed at that spot. S complete to learn and do: learn with: them . 
or, — work of its kind end coupon Sos a set for FREE examination and 
we have ever pub- ee for yourself. 
of . lished. Dynamos, : 
as Auto Batteries Lose Charge motors wowerh OEND [PT A,zears coneuttn ion gies 
30, . wiring, 
radic ve hing t all 1 ye f th amous 
ng Slowly In Low Temperature ieee eat eT NOW Wescttscais' cr riccaicits. 
ill eee oe ee AMERICAN TECHNICAL SOCIETY 
} ‘ si a : a 1 oa. = a Vocational eeublishers rs since 98 
& The automobile storage battery loses its charge 2 oe oe ee ee ee ee oe oe ee oe Se ee 
ge : American Technical Pecipatirtege Dept. £C320, pacar at . S8th St., Chicago 
a. on standing three times as rapidly at 100 degrees 10 day of New 18th Edition. Applied 
a « 3 ° pa Flectricity f orivileges 
ed as at 70 degrees Fahrenheit, but at 32 degrees the ' Ry ly on the. ‘hooks if 
o ’ ng rt 
loss is extremely small. These are results of tests | keer, them. 1 wil § eg n' $3.00 a month until 
or carried out by A. C. Zachlin of the Development | ..,.,, 
™ Laboratory of the Willard Storage Battery Co., seal 
lid and reported to the Electrochemical Society. Fe ate or eye a TNT 7Y nee ee 
: = ° CiTVecceces cace ee cceescecoseesss STAT Beccwcnnccunceee 
ie Around 70 degrees, the usual automobile battery cane attach letter st spation ‘ahd name and address of 
° es loyer and give "at lanet ane basinten unk as ref rT 
1ed loses on standing about 1% of its charge per day, ~aceedl sone a 
Tien Mr. Zachlin said, so that at this rate it would in 
ich three months become practically discharged. The 
Tis moral evidently is, if you have to store your car, 
to store it in a cool place, preferably where the 
ne temperature is kept only slightly above freezing. More good jobs now in Draftin Lea arn AT 
7 > in spare I ’ 0 Sehool) 
rst If the plates of a battery are made of pure lead, a" ‘ "i for FREE at our Tieaga, Seb and 
ing Mr. Zachlin pointed out, the loss on standing is r* ICAGO TECHNICAL COLLEGE | 
ntil reduced to practically nothing—to less than 15% K-267 Tech Bidg., 200 Chicago, 
ck per year. But pure lead is too soft for automobile S d!! 
F is batteries and it is customary to use lead containing yri0 wan te 
1% to 12‘¢ antimony. It is this antimony, he vE 
indicated, which is responsible for the discharge New ideas for the farm, factory, busi- 
on standing. =>) ness, home. We are looking for all kinds 
scence al on > ll F of useful inventions to develop, manu- 
It takes seven rabbit pelts for an Australian a/\\ facture and sell. Write: Kinner Motors— 
soldier's hat—but Australia has plenty of rabbits. a il BT Tee, SOO enRanntn Glenn Ceara. 
EXCELLENT PAY—Here's a trade which has al- , 
ways demanded good pay. Once you have it. There's 2 
you never lose it, and there's always room for 
advancement as you increase your skill. GROWN, D0 
POST WAR SECURITY—Welding has grown to be AN. se 
one of the top trades in the country, and with DEM 
plants swinging over, you'll have no trouble tor trained 
sticking to this profitable work after the war. Bidggigemueeagas 
NON-PROFIT INSTITUTION—Learn welding from [iM@sbidameealedges 
1 A to Z in 5 weeks where materials are your ggu@usstesdnal 
only cost. Ask for details today. OL 
t. HOBART SCHOOL OF BART SCHO 
4 ARC WELDING GS 
™ Box SM-831, TROY, OHIO of ARC WELDIN 
It = : 
d 
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| SUBSCRIBERS to 
| MECHANIX ILLUSTRATED 
Are Smart! 





They geteach issue AS SOON 
AS IT COMES OUT. 


2. They're SURE of getting it— 
they don't have to worry 
about whether their 


dealer wil! be all sold out. 


news- 


3. For $1.50—the newsstand 
price of 10 issue:—they get 
MI for a FULL YEAR. That's 
two issues they get FREE. 


YOU can be smart, too. Just fill 
out the coupon below and mail 
it, with $1.50, to Fawcett Publi- 
cations, Inc., Greenwich, Conn. 


DO IT NOW! 


Fawcett Publications, In 
° 
Greenwich, Conn 
Gentlemen 
Please enter my subscription for one yea 


of MECHANIX ILLUSTRATED, to start with 


| enclose $1.50. 


the next issue 
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Note: No Canadian or foreign subscriptions 
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Popular Patents 
Safety Garden Rake 






del. 


ADDITIONAL 
TEETH 


rake 


which 


Did you ever have a some one 
perhaps yourself) had carelessly left lying in 
the grass, teeth up, suddenly rise up and wallop 
you on the back of the head when you stepped 
on it in the dusk? Avoidance of such home 
mishaps as this is aimed at in a very simple 
invention on which patent 2,314,620 has been 


granted to Yorke G. Jander of Greenwich, Conn 


ri 
| Mr. Jander has simply provided two additional 
t t 
t t 


eth at the ends of the rake-head, which stick 
raight forward, in line with the handle and at 
sht angles to th other teeth They effectually 

» rake from pivoting on its own back 
1 t aulting you from the rea1 
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a Compact Flash-Bulb Unit 


A compact unit for photographers making 
pictures by means of flash bulbs is the subject of 
patent 2,314,829, obtained by Robert H. Hunter of 
Cleveland. It combines a more accurateiy curved 
reflector, designed to get maximum value out of 
the light from a small flash bulb, with a new 
device for “spotting” the subject. Just within the 
lower edge of the reflector is another, smaller 
reflector, in which an ordinary flashlight incan- 
descent bulb is mounted. This throws an 
accurately directed small beam of light parallel 
to the axis of the camera’s focus, helping the 
photographer to get his picture properly centered. 





one 

x in 
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»yped 

ome @ “I see success,” says the frained man, look- 
nple ing ahead to Victory and the mighty era of 
been industrial expansion and development arriving 
‘onn, with it. Does YOUR eye see success ahead? 
ional Act now to obtain essential training and it will! 
stick ® There will still be ruts in tomorrow’s worl t 
id at of industrial marvels — and the untrained wil 
ually occupy them. For the trained man, however, 
back there will be more and more opportunities. 
rear 


® Training is the road to opportunity, better 
jobs, bigger pay, greater respensibility. Spares 
time I. C. §. study at low cost is one of the roads 
to training. 


@ The man with the discerning eye studies 23 
he looks ahead. He is mastering an I.C. S. 
Course today in preparation for t.morrow. Pa 
one of the far-sighted! Mail the coupon now. 
It may be the most important act of your life! 
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BOX 2320-B, SCRANTON, PENNA, 
it cost or obligation, please send me booklet and full 
| ulars about the course before which 1 have marked X: 
TECHNICAL AND INDUSTRIAL COUNSES 
wend. Airplane Drafting t. R. Section Foreman 
C ord Auto Engin ine-up . 
. Auto Technician 
C kson Chemistry 0 Coal Mining 
sas. In ( Ensincevine 
ll Elect | Engineering 
sua 4 Colored flames of electrical discharge can be + werwece tar ff siete Drafting 
5 ; “ i = ileaits lealandrur 
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check + BUSINESS COURSES 
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> — . , | ‘ 
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ae discharge is white, but flames of different colors seal ness Pe Te ee ee ee eakena 
(No. may be discharged by applying different chemicals 





to the surface of the cap. (No. 2.277.187.) 
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To get your share of the business from our OCTOBER ISSUE, your ad with remittance must be in 
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Ar asf romptly supplied! Lowest Pri Send r 
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Simplified homest 


3ER TYPEWRITER Mechar 


udy-repuiring 


Canton. Ohio 


EARN 
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“BIG Money Silvering Mirr 

thod. J. E. Ri imtield, Omaha, 

INESS “PLANS (273) for sale. 
X125, Bridgeport. Ohio 


School. 


" increasing. 


ors. basy 
Texas. 


William 





CARTOONING, SIGNPAINTI 
DRAWING AIDS 


NG, 





ARTISTIC 
Learn 


Reho 


LEA! 
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LETTERING Simplified 
Unique amples free 
1, Box 872MI, Pontiac, 
RN CARTOONING. Complet 
rse $1 Western Institut 





. Easy to 
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14-Part 
C-1313, 
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st Free. Peerless Scientific 


Ns NEW Idea Home 
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York 
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184 W. 
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GooD Ust D ed t il books on all 
¢ ' ‘ nted, exchanged. 
Rat f ! ed. plete details and 
R4-) ! r P , Free 
Wr Ne Cor 1 Se Wabash 
Der » Chicago 
MEDICAL LABORATORY Te ins in 
great demand. We train you r own 
home r ste I tin free. 
Imperial Te al Ik Box 973-A, 
Au Te 
BOOKS COURSES — Lands Ape Paintin 
Sign Paintir Authorship, Detecti Work 
et I f = Box Farmi m, Mo 
DRAFTING, TRIGONOMETRY, Slide Rule 
cour I RK ¢ In- 
Quire Gile ! “ Burbank, ¢ f 
BoM STUDY course in Air Conditioning 
Refr ration. Free Booklet. Armstrong, 
470 West P I Ange 
HOME STUDY Course, Drugle Therapy. 
Free Liter e. Inst. of D Therapy, 
Tar 1 
STAMMERING 
ae ro RSELF Stop Stammering. Complete 
Joan Aller Leoville, 


Bask 
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( M ; r 

















re nst t re 
t C.0.D $2 ie 
A « ih ‘ tH Ml 
PLASTICS—MADI equip- 
r and 
n Fred 
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¢ ter t. Free 
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REAL MANUFACTURING formulas. Lists 
f Ww. ¢ ‘ ,G Ave., 
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FORMTLAS—ALL Kind Moneymakers 
. I I I r m 
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t . 
t i | r S 
uv p i 
pr ‘ Mor y Order or Certified 
( iry Laboratory, 30 W. Washing- 
t " I 
7  ANTIONY FIRE ARMS Swords, Car- 
tridge Riftes talog 10c (photographs of 
Most). fie. “Wecuene: ill 
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MONEYMAKING OPPORTUNITIES 
INVENTORS —PATENT Your Inve 











ntion, 
Secure book, ‘Protect, Finance, and Sell 
Your Invention."’ No Me ‘Morrow 
end Berman, Registere At 
1 8a Albee B suilding, Washi ngton, D Cc 
RECEIVE LATEST mone ymaking offers, 


magazines, samples, etc., by listing your 





mame in our directory, one issue dime, three 
issue? quarter. Results ae RD & 
Greenwood, Bor 3 1, Lyndonville, Vt. 





FULL OR sf sparet ime propositions g alore in 

“Money Muking Busine Starters A 
$1.00 book you can ha 25e prepaid. 
ore ler today. I. W. Mocks. Pub. Co., Box P792, 
\ Calif 





distribu- 

nt catalog, 
ine, Bi mail ten cents, 
ML. 216 Degraw Street, Brook- 


(BLE OPPORT! NITIES, 
off r. elf IVE 





Mai M 
hk 9 al: trader, 
1 y 








NE Wl CLEVER, exclusive home 

maker Your quarter for this 
will prove one 
Sales Compar 


shop money 
unique idea 
of your best investments. Gard 
y, Main P.O, Box 46, Arlington, 











Va. 
MAKE MONEY at home by operating side- 
line mailing business. No experience or 
huge capital necessary, Jamees, Box 1436, 
Long Beach, Calif. 
IL BANK account, new courage and 
ackbor futu succes Postal brings 
marvelous ideas. Sh . 115-A Atlantic, 
Matawan, N. J 





HUNDREDS WHO real Progres sive Mail- 
earn at Why 


by mail 








EARN MONEY evenings, copying and duplie 
g comic cartoons for advertisers, 3X- 
Argyle, Wis. 





RECEIVE BIG Mail and Progressive Mail 
Magazine. 3 months 25c. Mail-Bag, 7520-M 
Cornell, Chicago 





FOUR INTERSTING Mail Order Magazines, 
offers galore 10c. Flowers, Box 962, Wheele 

ing, W. Va. 

5 MOST READ Mailorder Magazines 20c, 


ae Cartier, 695P North, Pittsfield, 
bs) ass 


GOOD PAYING mail order business in your 
ons home. Write Jan J. Matusks, Girard, 











10¢ BRINGS MANY Moneymaking Magae 
zines, Jones, 1210M Dudley, Utica 3, N. ¥. 


52 PAGE MAIL Selling Mageriog Ten Cents. 





Loren Hollenberg, Roseville 


MONEY NOW and i A Need vis mail, 
Dunne’s, Dellslow, 


———— 
PROFITABLE OCCUPATIONS 


REFRIGERATION SERVICE Men_ needed 

now. Also after the war. Train at home to 
do service work. Be earning real money ip 
your spare time within a few weeks. Be 
independent in your own business when pesce 
comes. Free booklet. Armstrong School, 470) 
West Pico, Los Angeles 


RAISE ANGORA Rabbits—For Profit, 

Hobby. Home Business. Information 3e 
Stamp. Maurice Sixby (Pioneer Breeder), 9% 
Melrose St., Buffalo, N. Y. 


$5000 FROM HAL F Acre! Growing Ginseng. 

Fall planting. Seed, tract supplied, 
Particulars 10c. Associated Growers, Dept. 9 
St. Norbert, Manitoba. 





























trade magazine 4 i 
not you 0c, Sheehan, 1216 Park Row Bldg., 
New \ 
Grow DW AR 1 PED trees 1 
Grow ther yourself 
lie. Charle MeGuire 
Was! 
YOUR NAME print Big Mail 
directori $ cl } I sent 
Aflesse’s, 15881 Li Cat Mich 
PROFITABLE SP AR TIME moneymaking 
opportuniti Investigate. Val-U, Box 
230-MI, Burbank, C ‘alif. 











Adjustable Glide Steadies 


Table on Uneven Floor 


= . ——— 


> ~~ oe 











Glides for chairs and tables are now 
available that can be adjusted to make 
them steady on uneven floor surfaces, 
or to compensate for unequal leg sizes. 
Inserted by drilling a hole into the 
bottom of the leg, the glide is §-stened 
permanently by simply hammering it in 
like a nail. Its base screws into and out 
of a threaded column to permit adjust- 
ments of as much as two inches. 
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$40.00 WEEKLY, MADE growing mushrooms, 

Fresh, Dried, Dominion Patent 331583, 
Free Spawn, North American, 169M Yonge, 
Toronto, Canada, 


MONEY RAISING 
Investigate. Close 





Rabbits. Folder 10¢. 
Rabbitry, Tiffin, Ohio 


RADIO SUPPLIES & INSTRUCTION 
PREPANnE YOURSPELY now for a well pay- 











ing radio position after the war. Obtain 
your FCC commercial radiotelephone and tele- 
graph licer hrough our home study courses, 


written for the man who has forgotten higher 
vatics, An easily read, easily under 
e. Moderate tuition fee. Write for 








particula s. American Radio Institute, 44 East 
23rd Street, New York, N. Y¥. 
RADIO AND Electronic Services—design, 


wg equipment—industria: 
electronics, radio. What is your problem? 
E. M. Noll, 117 S. Woodlawn Ave., Clifton 
Hets., 





CRYSTAL RADIO Experimenters. 
Hewlett, 29 East 39th St., New Yor 


TREASURE FINDER 
MT-SCOPE METAL Locator Fully Guarane 
teed and unsurpas¢d in efficiency. Time 
payment plan, trade-in and accessories. Free 
Literature. Fisher Research Laboratory, Pale 


Write 
k. 











Alto, Calif. 
SEEK BURIED Treasure. Methods, mys- 
teries, devices explained. Circulars free, 


Century Press, Bor 151F, Glen Ellyn, Il. 
PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING, ETC. 


PRINTING SF ECIALS! 1000 embossed busie« 

ss car $1.50. 1000 noteheads, state- 
s, b lo tter business tards, $1.95, 
5. Fine workmanship. Free 
‘Print ing Co., 910 Portland 














STA ¥ TONE RY—Box Beautiful 


earn ARY 











graved Stationery. Blue or Gold ink. 
Printed with name, rank, insignia. $1.1§ 
prepaid. G. H. Wainwright & Son, Dolgeville, 
N 
Ts STATIONERY. Business. Per- 

é Social. Aristocratic paper. Reason- 
able. ,s~~. Graydon Press, Boz 4152, 
Denver. Cole 
MIMEOGRAPHING—Letters, pricelists, 


formulas 


| instructions. Lowest prices. Lem’s 
Letter Shop, 


5710 Stanton, Detroit. 
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PRINTING ourTrits & SUPPLIES 
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UNU SE 2 M ~~: ‘nll “+ ‘ 
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722 Culver Road, Rochester. 
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‘ Battleship, $5 ‘& $10 Stamps 
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Sinem M Iwaukee, Wi 





MAGIC TRICKS, JOKERS, PUZZLES 


UNITED STATES 














75 DIFFERENT CANADIAN 
$4.00 for 5 
Arbor, Mich. 















































eg = oo So dd 


| assortments of 
stamps before buying. 
This is a special Cour- 
tesy Service extended 
by Stamp Dealers. Cooper- 
ate with them by looking over 
Approval Stamps as soon as you 
receive them. Then send payment 
for the stamps you keep; and return 
those you don’t want. 
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COMPLETE 
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ATHLETIC EQUIPMENT 
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attack system 
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ing Free 
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new body- 
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SHOP THESE COLUMNS WITH CONFIDENCE 
ALL MECHANIX ILLUSTRATED CLASSIFIED ADS ARE GUARANTEED 








SONGWRITERS—FREE Book, Send Poems. 
iriety, Dept. 24, Salem, Ind 


BOOKS, PERIODICALS, PICTURES, 
POSTCARDS 








SNAPSHOT PHOTO President, Late 
Mother, First Lady, King and Queen of 
gland. Historic > Yalue 20c. A ge age 

.E ° W ashir dD. Cc 




















Newton St., yn, 
N—WOMEN: you interested in mak- 
mey? Then read the new book, “Think 
Grow Rich.”’ Free Literature. Thompson 
Dept. W, Baldwin, Mich 
S\CELLENT | SP \RETIME profits taking 


mag azines. Complete 
Pines, 144-34 70th 








“PRINT, new, use!) 
35 


barga ' 





















( s. T. Jamkows ‘i. 18870 Marx Ave., 

D ch. 

RECEIVE $3.00 BEST- SELLER, | montt ly 
on, books for approval without 

obligation. Kassin Broadway, New 

York 

LIFE OF Gener from birth to 

Australia Part 


\ l Walker M. 
i n, S18 Ver , Mo 


REBINDING | magazines, old 





t s, Bibles, Heckman Bindery, 
Dept. H, North Manchester, Ind. 
BIGGER PAYING jobs. Fascinating h 
ly echnica book hows how, M 
Tll-M, So. Deart Chicago 


COPY OF Mag 
| ph Grosso, 12 


e Sig Mail 10c. 
i West basen tead Avenue, 





















HOME MOVIES 
SOMETHING NEW in 8MM_ movies—rent 
* 8MM filn l 5 


650 8 for only 25c per day. 
projectors and ; 
Films, 304 North 


GLAMOUR tg ag e7 4. 
beauty queens, & ’ o 8 ila 

only $1. (1¢ t 2.50 

dime, Jenkins, 

















2, Eli 25 N.Y 
OLDTIME COMEDIES and full ler 


tures in 8m 2 pe, Jil 


Los ‘Anse! 3. Calif 
ol ‘edema 8MM- 16MM films. Lists 3c. 


emse 613 Stewart, Ye ‘ Ohio. 


MOTION PICTURES & SOUND 
EQUIPMENT 


OVERSTOCKED! 8 16, 35mm Cameras, 
Projectors, Film, Accessorie Home-Lab- 

— developing e ——— ; trades accepted, 

bought Film library, member 

70 West 48th, N 











n fea- 
South 
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COMPLETE 16MM, 
5: 8-16 





sold, neieecoers " ple film— 
Brooklyn, 


ues, san 
2120 Strauss, 








LEARN ss Projection, 
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Lansdowne, Penna — 

CAMERAS & PHOTO SUPPLIES 8-16 MM FILM Subjects, one cent a foot. 
MAnkE MONEY in photography. Learn R —— = aed Holmes, 3596 Main, 
quickly at home. Easy plan, Previous ex- eveTSLCS. ee 
perience unnecessary. Common school educa- | wANTED:—SOUND; silent 16mm projectors; 
tion sufficient. Booklet and requirements films. Any condition, Ken's, 529 So. Detroit, 
free. American School of Photography, 1315 Toledo, Ohio 
{ in, Dept. 2045, Chicago, 

: Td , FREE, 1943 MOVIE Catalog. Sample Film 
pg rk ah Cag 10c. Goodwill Company, Jackson, Tenn 
guarantee. Spencer Company, Bor. 

Vernon, N. Y. PHOTO FINISHING 
aoe = ae a Pe shee «€ from 


Lightweight Plastic 
Hinges Cannot Rust 





Plastic hinges that cannot rust or 
corrode are now being used. by an 


aircraft manufacturer to make tool 
boxes, immersion boxes, radio, map 
and chart cases. The hinges, extruded 
in continuous lengths, can be cut to 
any desired size. Fastened by screws, 
tivets or adhesive, the manufacturer 
states that the hinges will withstand 
long wear without denting, chipping or 
cracking. Made of tenite, the hinges 
weigh considerably less than their 
metal counterpart. 
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16-120 negatives. 3'4x4% from all other 
sizes. Ail work guaranteed I € 
Roll developed & 8 pictures 
pictures 45c. Roll 
ments on double 
30c. 8x10 — 50c 
ture 75c. Pacific 
Francisco, Calif. 
6 OR 8 EXPOSURE 
Superfine Pri 
prints Ze, 50 
rolls fine grain, 
exposures 60 













D-109 North Dearborn, Chicago 
FREE ENL ARGEMENT your fave 

tive, enclose 10 er m 
Rolls developed, sixteen peiate—4 . 
sale price list re enl Holly- 
t »-M-1350, H . 4 





TERY PIC TU RE an enlargement! 8 spar- 
ng kl Enlurgemet ind roll 





large repr 

Boston, Mu 

PHOTOSTAMPS 3 $1.50 PER Hundt 
e samp! l 


Guarantee. Send 1 
jtostamps, B359 





Mi 
ae 





nlargements, 
Ser nd nogatis es. De- 


SPAR KL NG 3 5x7 
$1.00, cash or C.0.D. 
Vane's PI to. Mel lle, 
REPRINTS 16 FOR se; 75 for r $1.00. 
Eshlemans Studios, Box 331F, Perth Am- 

boy, N. J 

















FILMS DEVELOPED 8 Mirro Gloss Prints 
25c. Better Pho . Holyoke, Mass. Dept. B,. 
AUTOMOBILES. MIDGET CARS 
SEND $1.00 FOR large photographi 


showing Midg 
Boats, Speed equ ipenent. r 
boxes for Midget Overdrive transr n 
for Hydroplanes 225 and unders. With Price 
Sheet. R & R Mfg. Co., Robert M. Roof, Box 
546, Anderson 1 


EIGHT GALLONS Motor fuel from four! 
Circular free, Devereaux, Box 212-F, Battle 
Creek, Mich. 





Quick C! = ge 














RENEW CAR batteries inexpensively. In- 
Structions $1.00. Popular Service, Racine, 
Wis. 





AUTO SUPPLIES & EQUIPMENT 





DIESEL CONVERSIONS for Auto, Tractor, 
and Marine Engines. Cheap installation 
Wonderful performance, Proven factory 


method. Different and better, Costs nothing to 
investigate, Write for free circular No. 5A. 
Harrington Company, 201-204 Manchester 
Building, Portland, Ore. 
WHIRLGAS S8sU PERC HARGERS, $3, in- 
crease mileage 204 power 10%. Refund 
guarantee, Univers ity test. Any car; give 
make, year. Wrench installs 15 minutes. John 
Hanley, Manufacturer, 5719 Loraine, Detroit, 


Mich. 














1943 IGNITION SUPERCHARGER $3.50. 
Fast Starting, Mileage, Pep. EG Sales 
Mfg. Co., 60 John St., N. Y 





MOTORCYCLES, BICYCLES, 
MOTOR SCOOTERS 


MOTORCYCLE BOOK Headquarters! All 








American 192 Page Book ‘Questions, 
Answers” maintenance all arleys, Indians 
including War Models $1.10, **Motor- 
cyclist’s Works hop . m2! 50 “Two Stroke 
) reycle $1.50 “Diesel Engines” $1.00 
Moderna Mot: orcycle Mechanics, Speed Tun- 
ing 436 pages care all American, British 
Motorcycles $2.50, with specifications, draw- 


ings U.S. Army Jeep. German War Motor- 
cycles $3.00 “Automobile Racing Book’’ 
$1.10 All Postpaid Motorcycle Pistons, 
Rings. Scooter, Motorcycle, Bicycle Motor, 


Midget Automobile catalog 10¢ 
Clymer, 307-A West 
Calif. 


a SCOOTERS, 
ngines, Midget 

ines. No priority ne 
or stamps, Plans, 


, coin or stamps. 
Pico, Los Angeles 15, 





Motorcycles, Bicycle 
Automobiles, Gasoline 
od. Catalog 10c, coin 
drawings, specifications, in- 





structions for building economical Motor 
Scooter Complete $2.00 Postpaid. Clymer, 
07-A West Pico, Los Angeles 15, Calif. 





ELECTRICAL SUPPLIES & EQUIPMENT 


ELECTRIC PENCIL: Writes—Engraves all 
Metals. $1.00 postpaid. Beyer Mfg., 4515-G@ 
Cottage Grove. Chicago 








Handy Unit Cleans 
Goggles 





a 


To encourage the wearing of goggles, 
a “cleaning station’ kit is now avail- 
able to be mounted at convenient 
locations in plants. A tap on an in- 
verted bottle while holding goggles 
underneath sprays a cleaning agent 
that also prevents fogging. Tissues are 
pulled out at the top of the dispenser 
to wipe the goggles dry, and a recep- 
tacle is provided at the bottom for 
discarded tissues. Extra vials of the 
cleaning solution and two packages of 
the optical wiping tissues are furnished 
with each unit. 
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Bottle Cap Hinged 


for Pouring 





Newest delight for the housewife is 
@ metal cap for milk or cream bottles, 
which not only seals tight but also is 
spring-hinged to bend back for pour- 


ing. The metal cap resembles the 
ordinary paper type except that a 
metal lever is soldered to the cap and 
extends over the lip. Easy finger pres- 
sure on the arm causes the top to lift 
for pouring, while releasing pressure 
seals the bottle once more. The cap 
may be used again and again, fits 
milk or cream bottles alike, and is said 
to conform with health ordinances. 








MACHINERY. TOOLS & SUPPLIES 
INDEX ao, for sal Very inexpensive 

















Sixt ent a T lon small 
lathes rill press r et 
Ma ke gear hobbs, cutter et Ver Tate 
and durable. Not a toy. 1 fense 
schools and hobbyists. Write f free folder 
2117 F t BR st Torringt WwW 
NEW CALIPER, direct re peeds up 
4 a dioats we mi. . 
lar. Facte 811-F East K ( | 
M | 
TEMPER! YOUR chisel and ps by th 
sir M S < for 
complete truct 1.&1 ring. 
904 N. Harrison, § M 
CONCRETE BUILDING bl machines and | 
r } r r t Cat Free. Con- | 
crete M ne Co 127 South ¢ pton Ave., 
St. Le M 
RECLAIM DULL | ' “drills with | 
Nu-W D ri ‘ Free. | 
Tractor-Lite Mfg ( Sr t Lake Towa. 
GRIND DRILLS f t t for 
bench grinder. Cheap. I $11-C East 
WELDING—PLATING—SOLDERING 
NEW MODEL r ‘ volt 
ac-m™ t to t 
f ‘ r 
: + lee + I P 
AX ( st.. N. ¥. ¢ 
ARC WELDING orn ‘ 
‘ p i 
f » d i 
: + ; 
WELD, CUT. 1 « = 
\ M M 
‘ ‘ { 
SLIGHTLY USED Are Wel Recom= | 
mende t R.E.A G é For 
Mfg. ¢ par Ft. Coll « | 
WELDING TORCHES T Chip 
Machines. Midwest Finance. Dut I | 





FOR INVENTORS 





INVENTORS: NEW military and commercial | 

inventions urgently needed | manufac- | 
turers. Write for particular ( rtered In- | 
Stitute, Dept. 5-B, Washington, D. ¢ 
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INVENTORS! DON’T miss reading the book 

“Pitfalls For Inventors.’ Address, In- 
ventors Hobby Club, Box 827 Central Station, 
St. Lo Mo 

















CASH FOR practical ideas and inventions. 
Mr. Ball, FA-9441 Pleasant, C » Chicago 

GET YOUR own patents. Blank $, instructions, 
$1. Cudding Sons, Campbell, Cc alif 





ae ae OOD news awaits you. Write 
*>O. Box 5701, Los Angeles, Cali 


INVENTIONS WANTED 




























































INVENTORS: HAVE you a sound, practical 
invention for sale, patente ~ or unpatented 
If so, write Chartered Ins ite of American 
5-C, Washington dD. Cc 
‘ | FREE Booklet , “Selling Your 
ent tells all abc t Right way to 
nr et in nrente Pat 
} ur v York 
IN SVENTIONS ) Ww ANTED ) postwar possi- 
bilities. We can place yours Now. Write 
P.O. Box 5701, Los Ar es, Calif 
ai” NTIONS PROMOTE D. Patented or un- 
tented. Write Adam Fisher Compar 
saz Enright, St. Louis, Mo. 
CASH FOR Inventions—p ted or unpat- 
ented. Mr. Ball, FB- inh "Pl asant, Chi- 
cago, Tl 
MODEL ENGINES 
CAT \LOG 0) ENGINES. Model railroad 
bse Refunded. Howardco, M-2417 
Nor » Chicago, 
MODEL RAILROAD SUPPLIES 
— AY MODELS, Complete Line In- 
1 e Catalogs O gauge 104 Pages 25c. 
Ho" iN “Pa es 15e. Walthers, 235 Erie, il- 
ee, Wis 
PATENT ATTORNEYS 
INVENTORS: LEARN bo hout obliga- 
tior how to protect an our inventi 
Secure Fre Patent ntainir o 
plete information patent proced 
Write—Clarence A. O fen & Harve J 
son, 32B-H Adams Build Wa 





“EN VESTOR s GT nae containir 
m abve 











» **Recor f 
Lederr 
15t Na i 
INVENTORS: SEND for free cops 4 
page tx nm patent Reasor 
Proms mn. Confidential, personal servic 
L. F. Randolph, Dept 341, Wash agten. D. ¢ 





Plastic Tubes ‘ 
Save Metal 





Collapsible plastic tubes may soon re- 
place the metal ones now used for tooth 
paste, shaving cream, medications and 
similar products, for, even though con- 
sumers have to turn in an old metal 
tube for every new one they buy, metal 
is getting scarce. Shown in the above 
picture are two of the new plastic 
tubes, which are expected to be in 
full production soon. 
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Band Sander Fills Impor- 
tant Workshop Needs 


A new band sander now available is said 
by the manufacturer to fill a need long 
known to the shop-worker and home 
| hobbyist. The new machine, by using 
| various kinds of abrasive bands, sands, 
grinds, carves, saws, shapes, profiles, 
cleans castings and machined parts, and 
buffs and polishes in woo plastics 
and metal. 





| PATENTS 
INVENTORS: —FORESIGHTED manufac 
t lready planning post-war sale 











i rter | Inst 
Dept. 5A, W 
INVENTIONS PROMOTED. Patented or 
Unpatented. Write Adam Fisher ¢ any, 
St. I s. M 





PATENTS A SALE 









































FOR SALI Pater } 
j ‘ stor, Iso ; 
er i Pick ‘ 
82, Parker 
| POSTWAR PRIMER! Plast ind 
| tool, delivers uniformly, continuo r. 
ner I klin Mine, M 
ARCHERY 
| AMERICA’S FASTEST growing Send 
‘ I $ Ce 
19 She h, St. Louis 
| BOWS— ARROWS: Constr m-Instr on 
Look ) Ca free Archer 617 h 
State. Cl 
ARCHERY EQUIPMENT: ¢ Free. 
Mi ‘ A 2209-C East 75th, ¢ 
BOATS OuTSOASe MOTORS 
FULL SIZ! 
$3.7 rl 1 t I 
tr I Lb iA RK How 
to I iB ye ( | 
B 2 St Alt 
0 
OUTBOARD MOTORS 1 t 
( i Hick Co., 953 ( 
1} MI 
BUILD-IT-YOURSELF 
BUILD YOUR tractor from second 
mobiles. Convert your hors i 
equipment into tractor drawn eq 
| Nolan’s Garage, East Warehat Ma 
HOME CRAFTSMEN 
LAWN FU RNITURE Set, 6 pie ste 
ing of Settee, Chairs, and I er 
pensively made from unratio ia 
| Retail value, $40. Complete sir all 
only 25c postpaid. Wayne Er ri son 
43, Greenville, Ohio. 
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Lightweight Stretcher 
Can Be Used as Cot 


anol 
} 





ae 


So light that two can be carried in 
each hand, a combination stretcher 
and cot is handy for the transportation 
of injured to hospitals in any type of 
vehicle. Sturdily built, the cot-stretcher 
can be placed in an ambulance, station 
wagon or truck. Being made completely 
of wood with the exception of its 
replaceable cloth center, the cot uses 
no critical material in its construction. 
When not in use, the cot, singly or in 
nests of two or three, can be stacked 
or hung on a wall. 











MAKE PATTERNS, wood, metal. Simple 
p language and drawings show you ho 

Be valuat t r employer by making all 

patter Send $1 t r Studio, 1123 

vw. WwW ngton Bivd 

CATALOG: TOOLS Ts. Pate 
t N ity Furnit nts 

§ tes, Letters & Nur : , $. 

5 finely illustrated. Write Wo-Met 

k \ Ga 

100 TI il TOW PLANS tell homeworkers 

1000 projects. List 10c. 
c King ton, N. H 


vord if- 
(PI hotog -#. of 


von ARMS, 
atalog 10c 


M Heit omens Til 


REFRIGERATION & AIR CONDITIONING 





Hy (TIAL i 
t RK 
































K VIR te ERATORS Complete 
ee M il preme Publications, 328 
§ ter Aicascngig 
cand SPORTING GOODS. FISHING TACKLE, 
GUNS 
Hox 
Ly nae he = SSE Swords, Car- 
= tr talog 10c (Photographs of 
" ‘tT Most tieihs ance 1. I. 
— SEND 10e FOR list 100 used Guns, Braye 
, Willmar, Minn 
mt end FIELD GLasses. TELESCOPES, 
hunting ICROSCOPES 
é ries. LENSES—I own telescope, field- 
‘ Ca P i le » etc Assort- 
t ff said. Thirty 
on ler ¢ es—$5.00. 
South 8! tion abso- 
1 4 ‘ens Company, 
on 1 Vine Avenue, Park Ridge, Tl 
Chi POWERFUL TELESCOPE lens kit—consists 
liar r 75” focus objective—0X and 
— 1 tronomical eyepieces. While tt last 
RS 81.95 pe sid. With 50X terrestial eyepiece 
—— $2.95. Ptileegor Optical Co., MI 8, Sunbury, 
p P 
Tlluge = — . 
How MICROSCOPES! RESEARCH—Industrial— 
Boat \ teur Ac orie We ell—buy—re- 
pa tcha Inquiries invited National 
Mi pe Exchar 121 Chambers St., New 
-- } ~. 

. ASTRONOMICAL TELESCOPES, — binocu- 
lar cameras, microscopes: bought, sold, 
epair Send ec for list of instruments 
- red, Rasmussen, Box 294, Amsterdam, 

——— MICROSCOPES, Laboratory 





SCIE! NTIFIC 





wuipment, bought, sold, exchanged, re- 
Daired. Catalog. George Klein, 225 Fifth 
Aver New York. 











SPECTROSCOPES 
ROSCC > quic chemica 
aes $2.50. Cudding Sons, Campbell, 
Calif. 
DAIRY GOATS 
rag GOAT Journal,” Dept. S17, Colum- 
Mo. Monthly magazine crammed with 


information $1 


subseription 





yearly—introductory 


HORSE TRAINING 








“HOW TO Break and Train Horses" —A book 

o- - rmer and horseman should have, It 
is » obligation. Simply address Beery 
School of Th orsemanship, Dept. 1158, Pleasant 
i 





REAL ESTATE, FARM LAses 





























10 ACRES — AR wart e River, 

poultry 1 . § down 
F 4 id 1 ‘at re. Hubbard 
r ld Kansas City, Kan 

JEWELRY 

GENUINE DIAMONDS. Buy them right and 

ii t from the great diamond cutting 
ma w York. Tell us what you want, 
Ww you lowest wholesale prices, 
H ls, 607 Fifth Ave., New York, 
N 

MONUMENTS 

MONUMENTS—DIRECT Low Prices. Freight 

Paid. Lettered. Guaranteed. Free Catalog 
and samples. Write Granite-Marble Factory, 























A4i7, Oneco, Fla 
PERSONAL 
PSORIASIS SUFFERERS Pixacol has 
ight relief when everything else failed. 
Use only as directed. Apply ex- 
lries quickly, convenient. Try regu- 
lar $1 bottle without investing a cent! Writ 
Pixacol Co., Dept. F, Box 1298, Cleveland, 
0 
AT ine T SUCCESS, health, happiness, con- 
lence, through Ontology, Science of 
Re ality Solve your problems by s 
physical mind power. Write today 0 
24-page booklet. Alexander Keene 
Sedalia, Mo 
CLINIC AL LABORATORY Technicians in 
reat demand. We train you in your own 
home, in your spare time. Bulletin free 
Imperial Technical Institute, Box 973-Y¥, 


Austin, Tex 


AVOGOLD PROTECTIVE Cream—Avogold 
Protective Lotion, Defense workers $1.00 for 





both prepaid. Guaranteed, money refunded. 
Withrow Co., 1637 W. 7th, Los Angeles, 
Calif. 





Welding Monitor 





=) 


One of the most recent contributions 
to the welding industry and defense 
training is this newly introduced weld- 
ing Monitor. The dial in the center of 
the Monitor is to select correct voltages 
for bare or covered rods or rods of 
different composition. The two instruc- 
tor lights, shown above the arc voltage 
selector, operate simultaneously with 
those in the welder's helmet. When both 
bulbs are dark the arc is being held 
at the desired voltage indicate by 
flashes when arc is incorrect. 








| BIRTH CERTIFIC 
U. S. A. whethe 


New Hack Saw Frame 





All loose blade studs and threaded ten- 
sion devices have been completely 
eliminated in a new type of hack saw 
frame, shown above, which releases or 
sets up blades by a simple cam-action 
lever-lock. Blades can be re-positioned 
to face in any of four directions: the 
length of the frame can be altered to 
fit 8”, 10” or 12” blades by a simple 
adjustment. 





KNOW YOUR friends better! Send us their 
letter or envelope, for Character Analysis, 

only $1.00. Money Order protects you. Graph- 

ologist, 9063 179th St., Jamaica 3, N. ¥ 


YOUR Fam 








ily History with ‘‘Guidex”’ 
erence Guide (Authentie 

Details for stamp. 
napolis, M 


TRACE 
lenea 





ATES secured anywhere in 
a r recorded or not. Reason- 
able, Penn-Lincolr A ivisory, 612 Ross Ave., 








(21) Pittsburgh, Penna 
MAG: AGAZINI s ‘NON- CURRENT Technical, 
op ese Information on any sub- 
of “] leas, 1189 No. Western, 
Hollywood, Calif 
FINEST, QUICKEST dental plate cleaner. 
Four m s' suppl $1.00. Dentos, 318 
18th Ave., SE. Minneapolis, 14C. 
OP PORTT NITY R E \DING” Manuscripts for 
__ bul s home. Write 
-M 3. Rochester, N 



























































POWER THROUGH Self-Discipline, 50c. 
R. Doak, 610 S. St. Louis, Los Angeles 3, 
Calif 
HAIR CU Taig» Comb, ‘‘Cut Your Own”, 
extra bla 75c. Write 830 Main, Aurora, 
Mil. 
TOBACCO, PIPES. CIGARS 
IMPORT? a BRIAR Pipes No putty, plugs 
or clay fil No st tish. Genuine 
Imported vies n E nt quality 
Only $1.75. Send e catalog and trial 
offer. Sidney Rar West Monroe, P5, 
( igo. TI 
MISCELLANEOUS 
PURCHASE BY M Trip concentrated 
perfum ot I bottl attractively 
packed in gift box—bouquet or mine odor, 
Price posty i neluding tax, $1.2 1ine 
Company ro Box 0 Berkel Calif 
LETTERS MAILED from N Chicago, 
Miami. 1 Receivir Fo rding. F 
os Vik Car 7 Agents 
Hall Sh N.Y A Brooklyn 
RECEIV! “MAILS l ines, sam Your 
1 mer t ling lists 10c. 
How rd ”% Broadway, New York 
INKLESS PEN. Amazing Invention, uses no 
ink. 10 Postpaid. Globe, 5518 Norwood, 
Baltimore 
BURIED TREASURE, Mine rals free book- 
let, photograp! Fisher Laborat ory, Palo 
Alto. Calif 
MAGICIANS SPECIALTIES exposed. Cata- 
z l0c. B n, Box 671, St. Louis, Mo, 
JUMBO FR Crayfish, Hickory Bow 
Staves. Vol Brashears, Berryville, Ark. 
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WIN 
THE WAR 
AT HOME 


Pai 


BY W. H. FAWCETT, JR. 


PRESIDENT OF MECHANIX ILLUSTRATED 


t OW about you city people spending that va- 

cation on a farm? You will be doing a 
patriotic service to your country and you will 
be building up your health. Your country is 
especially making this appeal to the women. 
It’s hard work—no one will deny that—but those 
who like to be in the open; who like to work 
with animals and growing things; who want to 
speed victory while improving health; wiil find 
many compensations. Business women, school 
teachers, career girls and housewives who can- 
not devote their whole time to war work can 
do a swell service to their country by spending 
weekends or several weeks helping to harvest 
the crops that mean so much to victory. School 
and college girls can sign up with the Victory 
Farm Volunteers of the U. S. Crop Corps. 
Women who can give a few days or a few weeks 
ean register with the County Agricultural Agent 
or the U. S. Employment Service. An estimated 
300,000 women will be needed to pick fruit, 
grade and pack fruits and vegetables, husk corn 
and do the many other harvesting jobs. Don’t fail 
to give a helping hand in this important work. 
Help harvest a holocaust for Hitler! 

ta 

Don’t let that old bicycle with the broken 
sprocket go to rust. You won't have any trouble 
fixing it up because bicycle parts are not rationed. 
Maybe you've already patched yours up, but a lot 
of people haven’t. The ODT estimates there are 
several hundred thousand bikes that could be 
reconditioned. If you don’t use yours, sell it to a 
war worker who will be glad to get it. 


—_— 
In 1942, Dale Fields headed the Victory Book 


Drive in his home town of McPherson, Kan. 
This year he was a soldier aboard an army troop 
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transport en route to Hawaii. One day he went 
to the ship’s library for something to read. He 
found a book thet had been donated in McPhern 
son. The donors had written their names on the 
flyleaf. They were his parents. ... The armed 
forces still need books. Give another one today, 


— 


I know it’s hard to curb that wanderlust when 
vacation time comes, but try to keep off the traing 
this summer. They are needed by essential riders, 
such as men and women in the services and war 
workers. The Office of Defense Transportation 
has asked me to pass along to you these ten points: 

1. Spread vacations throughout the year; don’t 
insist on July or August. Try fall, winter instead, 

2. Begin and end your holiday in mid-week, 
cut the peak load at weekends when three-da 
Army passes are issued. 

3. Vacation as near home as possible. 

4. Remember no additional rail service to reso 
areas will be provided. 

5. Avoid overnight trips whenever possible. 

6. Take box lunches when you travel, to leay 
reom in the dining car for hungry service me 

7. Curtail all unnecessary travel; consult you 
conscience as to whether the trip you plan 
really necessary. 

8. Don’t plan weekend trips. 

9. All conventions should be cancelled. 

10. Take the inconveniences of traveling in waa 
time cheerfully. 



















— The 

Here’s discouraging news. While six out of for 
every ten housewives are saving waste kitchen 

fat, officials say only three out of ten have been = 


delivering it to meat dealer collectors. All you 
have to do is strain waste fats of every kind inte 
a clean can and take it to a meat dealer. Thirty: 
one tablespoonfuls of fat make a pound—which 
can produce enough sulfa drugs to save 4 
soldier’s life or enough gunpowder to load ten 
anti-aircraft shells. Remember this the next time 
you start to throw away any fat. 


oan fp ome 


Thirty-three years ago, 4 


ead p 


Here’s good news. 


young woman in Sunbury, Pa., who now is @ you 
years old, began saving her silk stockings. She 12 
wanted some day to knit them into rugs. Recently an 
she turned them over to the war salvage drive pe 

There were—count ’em—750 pairs. Said she: “Td SIX 
much rather see parachutes for the boys at the gen 


front than rugs.” the 
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The U. S. Coast Guard cutter Campbell, an unwelcome sigh! 


; out for Nazi subs, rides a rough sea in the North Atlantic 
kitchen 

, » he oC TAT#1) ea 7! 

ge oy Seaman William Melchior, U.S.C.G. 

c<ind inte 

-. Thirty: In a single day not long ago the Coast Guard cutter 

|i—w hich Campbell saw more action than most ships ever see 

| save a six attacks on U-boats, and certain victory over one 
load ten Here a member of her crew tells the story of that day 
1EXt time 


qe you get no glimpse of the enemy for 


many days, and then, wholly unexpectedly, you're Seaman William F. Melchior, U.S.C.G. 
a ane. é among them neck deep, battling desperately for ‘All our guns were blazing away—” 
iow is @ your life. That’s how it was with us. For 

ngs. She 12 hours we had been hunting U-boats in marines was suspected. We steamed away | 
a an area where they had been reported and 25 miles or more to investigate, and cruised 
ye “74 six times the gong had sounded the alarm for around for 12 hours without finding anything. | 

vs at the general quarters. And each of those six times though we had six alarms during that period. 

e alarm had passed with no sign of sub- Our Skipper, Commander James Hirshfield. 

marines. deciding that we had been on a wild goose 

f- The Coast Guard cutter Campbell was one chase, had just started us back to the convoy 
, of the smaller ships in a convoy escort in the when the fun began. The sea was rough and | 

North Atlantic. when, late one night. the the Campbell was wallowing in the heavy 


Co + 


‘ommander of our escort armada sent us on swells when suddenly the submarine detector 
special mission away from the convoy to whined again. Immediately the gong clanged 
exe ? near-by area where the presence of sub- another general quarters; the crew rushed to 


> 
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battle stations, and the Campbell dashed at 
full speed to the alarm area 

Our searchlights played over the waters 
and far out on the horizon they picked out 
a dark object, forming a low line on the ocean 
It was the prey we were hunting: a sub- 
marine. As we leaped toward the enemy, 
our guns burst forth in a fury of firing as 
soon as he was within range 

But before we could get close enough to 
make our barrage effective, the Nazi dived 
out of sight. We came over the spot where 
he had been and our K-guns kicked over a 
pattern of depth charges as we criss-crossed 
the area. Huge geysers of green water rose 
high into the air and the Campbell shuddered 
as the exploding ashcans blasted the waters 
below 

We were still circling in the churning sea 
when our wireless received a call for help 
from a corvette battling another submarine. 
Commander Hirshfield rushed to the aid of 
the smaller ship and the Nazi ran. 

That was during the night. Early next 
morning, we spied our third U-boat on the 
surface. Once again our engines drove us at 
full speed toward the enemy and again the 
sub. dived before we could get within effec- 
tive range. Our K-guns laid another pattern 
of thundering ashcans and the ship shook as 
columns of water erupted from the sea. 

This job done, we wiped our hands clean 
and started to rejoin the 
convoy escort. Three 
attacks on U-boats is a 
good day's work, but we 
had not gone far when 
a fourth sub appeared 
on the surface. He was 
too distant for our guns 
to bear down properly 
and submerged before 
our missiles could strike 
him. Our ashcans 
pounded the depths and 
we proceeded once 
more. 

I had just about 
settled myself comfort- 
ably late in the after- 
noon when the clanging 
ding-dong brought me 


Continued 


We Rammed the Sixth One! 


to my feet again. I ran toward the flying 
bridge and climbed to my battle station. As 
I reached it, I saw the fifth U-boat to port. 
riding the waves not too far from us. Almost 
as soon as the submarine was seen our guns 
went into action. 

But the U-boat had no intention of fighting 
back. She crash-dived. The sub’s stern was 
hardly out of sight before our K-guns kicked 
over and sent ashcans into the depths. We 
continued on toward the convoy 

It was about 7:30 p. m. and we had almost 
reached the convoy when the bo’s’n piped 
‘Get ready: submarine in the vicinity.” This 
had been going on for 24 hours or more and 
we had been on the alert all that time. I! 
reached wearily for my sheepskins and 
waterproof gear. donned my arctics and 
waterproof hat, and pulled on my life-jacket 

It was a nice clear night and the men lolled 
around the main and berth decks, waiting 
for the call to general quarters. I went to 
the CPO quarters, my ordinary station, and 
picked up an orange to eat while I was wait- 
ing. The waiting made me restless. 

Then I went to the main deck amidships 
I was near the starboard lifeboat at 7:45, but 
no submarine had been sighted yet. I was 


leaning against the deckhouse five minutes 
later when the gong suddenly began clanging 
the call to general quarters. 

I ran for the flying bridge, climbing the 





Commander Hirshfield, foreground. 
remained at his post though 
wounded, saw his ship through. 
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point-blank range. Not a single missile from our 
armament failed to hit the U-boat, which shuddered 
again and again as the shells tore her above and below 
the waterline. All of our guns were effective, but 
one gun crew stood out because of the terrible damage 
caused by their accuracy. This was a crew composed 
entirely of colored men, who did themselves really 
proud. 

This U-boat had a huge conning tower and heavy 
armament, but she never got a chance to use it. The 
men in the Negro crew were sending shell after shell 





















ladder as fast as I could go. 
Half way up, I heard some of 
the men yelling and I turned 
to see what they were shout- 
ng about. For a moment, I 
hung as if frozen. For almost 
yn top of us, it seemed, was a 
U-boat, sharply etched in the 
glare of our searchlights. 

All of our men were shout- 
ng in their excitement by 
this time. “Ram that — 

-— they were screaming and 
ram the goddam sub!” The U-boat was so 
close that a collision seemed inevitable. 

The Skipper steered the Campbell on a 
direct collision course and. with engines at 
full speed, the ship almost jumped as she 
headed toward the sub. All our guns were 
blazing away. The U-boat was in the center 
of a concentrated mass of flashing fire and 
roaring explosions, but we were almost on 
her so soon that our guns had to stop firing. 
The target was too close. 

And then in a matter of seconds, giving 
us hardly a chance to brace ourselves fo 
the shock, the Campbell's bow struck the sub. 
catching it a glancing blow amidships. Up 
on the flying bridge we did not feel the im- 
pact much, but down below the shock was 
so great that many of the men were knocked 
off their feet. 

The submarine drifted free and im- 
mediately our guns started firing again at 
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The Campbell gets emergency repairs afier battle. Crew puts cofferdam 
over side to plug 12-foot hole caused by her sub-smashing collision. 


right into the conning tower and into the hull 
below the water line amidships. The Nazi 
listed to port and then her after end started 
to settle. 

After our guns had fired about six rounds. 
Germans began to pour out of the sub’'s 
conning tower. I saw one standing on the 
deck. seemingly bewildered by the sudden- 
ness and fury of the attack. Even as I watched, 
a three-inch shell struck him squarely from in 
front. There was a flash of fire and a terrible 
explosion, and when the smoke had cleared 
there was no sign of him. He had disappeared 
as though wafted away by a magic wand. 

As soon as the sub crew started piling out 
on the deck. our small arms raked them with 
a shower of bullets. Three or four of them 
dashed to their forward deck gun, but we 
mowed them down before they could get into 
action. 

The U-boat was helpless under our con- 
centrated fire and [Continued on page 150] 
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—— fell out of 
J the sky 

September 14, 1940, was a 
clear day. In the 22-foot 
cutter-type sailboat Rockit 
II on that day. three adults 
and a child, as reported in 
the New York Times of 
September 15, were cruising 
on Long Island Sound about 
ten o'clock in the morning 
Then, suddenly 
fell out of the sky into the 
water, and exploded 

“The screech came first 
an unholy noise. and a split 
second later, the explosion, 
about two points off the starboard bow. It 
blew up a great tower of water. twenty or 
thirty feet in the air. It was the strangest 
thing in the middle of that peaceful Sound 
Why, there wasn't even another boat in sight. 
and not an airplane overhead!” 


something 


What could the thing have been? The 
people's first thought was that artillery prac- 


tice must be going on at one of the near-by 
that no 
] } 


} 
arv unit } 1 engaged in artillerv practice 


forts Inquiry disclosed. however 


POSITIVELY CHARGED PROTONS 


NEUTRONS 








NEGATIVELY CHARGED ELECTRONS 


TERRENE ATOM 


Ordinary atom has Positively Charged Nucleus. 





by Willy Ley 


MATTER SIDE OUT 


area on that 
Perhaps, then, it 
meteorite. But “it was said 
at the Hayden Planetarium 
that a meteorite on striking 


in that day 


was a 


water would not explode. 

What could the thing have 
been. that fell out of clear 
space into the quiet Sound 
and exploded like an artil- 
lery shell? No one can say 
with certainty. Aided by a 
which has _ re- 
cently come into wide ac- 


hypothesis 


ceptance. however, scientists 
can now put forward a 
though startling 
explanation. This explanation is rooted in 
the idea that there exists a totally new kind of 
different 


complete, 


matter. from any we have eve 


known. 


Sir Arthur Eddington once said about 
astrophysical research that science tried to 
delve into the interior of a star and suddenly 
found itself in the interior of the atom. That 


remark referred to the necessity of exploring 


atomic structure first until it became possible 


90 explalr tne compos tion of certain stars 
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Contraterrene atom has Negatively Charged Nucleus 
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and the functioning of stars in general. It 
is likely that Sir Arthur’s remark applies to 
meteorites too; before some mysteries con- 
nected with meteorites could be explained it 
became necessary to conceive a new type of 
atomic structure. 

The word “atom” really means “indivis- 
ible,” but our scientists have succeeded in 
chopping the atom up into a number of 
different particles. Every atom consists of a 
nucleus circled by one or more electrons— 
only one in the case of hydrogen, two in the 
case of helium, and so forth. These electrons 
are arranged in various layers or “shells.” 
Each electron carries a negative charge and 
is of very small mass which is called “one.” 
The nucleus of the atom consists of protons 
and neutrons, each being of about the mass 
1840. The proton carries a positive electric 
charge: the neutron, as suggested by its 
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name, is electrically neutral. Research has 
established that there is also a sub-atomic 
particle of mass 1 with a positive electric 
charge, the positron, and there is some reason 
to believe that there is also the neutrino, of 
mass 1, without any electric charge. 

Thus we have three light sub-atomic 
particles of the mass 1—the negatively 
charged electron, the positively charged 
positron and the neutral neutrino. And we 
have two heavy particles, the neutral neutron 
and the positively charged proton. The ques- 
tion whether there is such a thing as a nega- 
tively charged heavy particle called, say, 
negatron, remains to be answered. Theo- 
retically there is no reason to doubt its 
existence, but as a matter of fact the negatron 
has not yet been found. 

Atomic theory. however, supplies a good 
reason for that: a negatron would be very 
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Oval Bays near Mullins, S. C. No meteoric fragments here. 
Shallow craters possibly caused by contraterrene meteors. 


difficult to find because it could exist for 
only an infinitesimal fraction of a second 
under normal conditions. Like a proton, a 
negatron would have the tendency to form 
a complete atom, with other negatrons and 
neutrons in the nucleus and positrons instead 
of electrons in the surrounding shells. Given 
a sufficient number of negatrons, neutrons 
and positrons the whole series of 92 elements 
with all their isotopes, with decay of the 
heavier elements, with the same chemical 
reactions among one another, the same com- 
pounds and the same possibilities of alloying 
could be formed. It would be a complete 
set of elements with a complete chemistry— 
but it would be reversed matter, matter with 
positively charged “shells” and negatively 
charged nuclei. This theoretical set of ele- 
ments has been called contraterrene matter, 
as distinct from the ordinary or terrene 
matter we know, the matter that consists of 
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—Photo by Dr. Clyde Fisher 


Looking down into Arizona's Meteor Crater. Not con- 
traterrene-caused, this crater is deep, has meteoric rocks. 





atoms with electrons revolving 
around positively charged nuclei 

The two types of matter, funda- 
mentally different, mutually ex- 
clude each other. If, say, a 
contraterrene helium = atom 
touched an ordinary or terrene 
helium atom both would be 
utterly and instantly annihilated 
The nuclei of the two opposed 
types of helium atoms consist of 
four heavy particles each, two 
neutrons in each case plus two 
protons in terrene and two nega- 
trons in contraterrene matte: 
The terrene helium atom has two 
electrons, the contraterrene 
helium atom has two positrons. 

The protons and the negatrons 
in the nuclei and the positrons 
and the electrons in the shells 
would just destroy each other; the 
two atoms would both flare up into 
a burst of gamma radiation with 
eight left-over neutrons as “ash.” 

For this reason negatrons which 
might spring into 
under certain conditions would 
be so short-lived that they would 
be exceedingly difficult to detect. 
even if it were known where and 
when to look for them. By the 
same token a proton and a terrene 
atom would not last longer than 
the time required to destroy them 
in a world built of contraterrene 
matter. Both forms of matter are 
equally possible and equally stable—as 
long as they do not come into contact with 
each other. Without physical contact it 
would be absolutely impossible to tell which 
is which, for terrene and contraterrene 
matter would look exactly alike to the eye as 
well as to the telescope. the camera and the 
spectroscope. 

That implies that we can never know 
whether a world that is caught in the tele- 
scope or with the photographic camera is 
terrene or contraterrene in its fundamental 
construction. This does not apply to the 
other planets of the solar system. for since all 
planets are children of the sun. and if the 
earth consists of proton-electron matter the 
other planets and the sun itself must neces- 
sarily be of the same type of matter But we 
cannot be sure of Sirius or Betelgeuse and 
we have good reason to be doubtful about 
some of the comets [Continued on nade 158] 
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i pe: photograph above shows 
a British torpedo in mid-air, 
propellers whizzing, as it is 
launched for a test run. It streaks 
for three rafts (left) arranged 
one beyond the other. As it 
passes below first raft an ob- 
server there drops a flag, ob- 
servers at launching point clock 
speed with stopwatches. Same 
procedure follows at second raft, 
but underwater rope network 
also tells torpedo’s depth. Final 
raft’s observer is equipped with 
special listening device that tells 
exact second torpedo motor 
stops. Recording instruments 
ride in the torpedo during testing 
also, have indicated that some 
make as much as 52 knots. Dia- 
gram of a torpedo, below, shows 
interior construction. At right, a 
torpedo is recovered after its run. 
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The odds all favor a mighty 

earthquake hitting the Land 

of the Rising Sun even be- 
fore Americans hit it! 


A T 11:59 a. m. on the first day 

L£% of September, 1923, the 
sun over Tokyo moved toward 
noon through a serene sky. Life 
in the Japanese capital moved 
quietly in its accustomed groove 
and all was peaceful. Life con- 
tinued to be peaceful for exactly 
one minute. Then the time was 
up! 

Precisely at 12 o’clock there 
appeared over the city a yellow 
cloud—very thin at first, but 
growing in size every moment. 
This dust-cloud rose from the 
crumbled debris of thousands of 
structures, and shortly enlarged 
to form a continuous strip all 
around the bay, obscuring most 
of the city from view. 

Five minutes passed and the 
proud cities of Tokyo and 
Yokohama were in ruins from 
the most destructive earthquake 
of modern times. Between 100.- 
000 and 400,000 persons were 
killed—because of the magni- soeued he bend of 6 

: cat is this galva- 
tude of the disaster the exact pometer recorder at 
number of dead has never been Cal Tech laboratory. 
determined—and property 
damage reached into the thousands of millions. 

Twenty years have passed since nature struck so 
savagely at the heart of Japan. Now, in the midst of 
war, is it time for the earth to strike at her again? 

No one knows for sure—the science of seismology 
has not yet advanced far enough to predict with 
exactness the time and place of a future quake. But 
statistics on the subject tell their story. And they say 
most positively that a destructive earthquake in 
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Here is the record of earth shakes made by the ‘quake recorder. > 
Photos by Wally Milne 
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Japan though not neces- 
sarily in Tokyo-—during the 
next year or two is not only 
a possibility, it 
probability 

For Japan has about 1,500 
earthquakes a year, or an 
average of four shocks a day 
And destructive quakes oc- 
cur there on an average of 


is a strong 


once in every two-and-one- 
half Their 
nearly up again 
War as an 
destruction is puny 
pared to the power of a 
heavy earthquake. And like 
an enemy 


years. time is 
instrument of 
com-= 


submarine, an 
earthquake strikes without 
warning. Most natural phe- 
that plague 
fascinate man have their ad- 
publicity agents. A 
drop in barometric pressure 


nomena and 


vance 
foretells a_ hurricane; 
weather reports give storm warnings; subter- 
ranean rumblings indicate that a voleano may 
erupt 

But an earthquake 
Within the winking of an eye 


has no forerunner 
. a busy city can 
be transformed into a scene of unbelievable 
destruction and death 

No place on the earth’s surtace is free from 
shocks, although most of the severe temblors 
cecur within located on what are 
known as the earthquake belts. There are two 
of these; the more prominent extends along 
the west coasts of South and North America. 
and swings over the top of the world to Japan 
Fortunately for us, it is the tail-end of this 
belt which produces the really good shivers 

As to what makes Old Mother Nature hike 
up her dress and dance, no one knows exactly 
Most seismologists believe that the continuous 
adjustment of the earth’s crust to the as yet 
unknown which build mountains 
and elevate or depress land is the primary 
cause of earth tremors. It is believed to be the 
strain which comes from great internal shifts. 
which readies various portions of the earth 
for a quake. 

But the immediate cause of a temblor may 


regions 


processes 


be response to some sort of trigger-mecha- 
nism. Some force outside the internal strain 
springs the trap and sets the crust of the earth 
in motion along a fault 

The effects of various external forces have 
been studied and many seismologists believe 





A big tuning fork—the kind used to sound “A’’—controls frequency 
ef oscillation in a vacuum tube circuit to keep speed of drums constant. 


solar or lunar influence may be factors 
Again in some regions sudden variations in 
barometric pressure seem to be responsible— 
variations as great as a pound to a square foot 
have occurred and over a large area such a 
would represent millions of tons 
Also rain, tides, and slow movements of the 
axis of the earth may act as trigger-forces 

But whatever the cause, the result follows 
a fairly regular pattern, From the source of 
the quake there are propagated two waves 
a sound wave and a compression wave. And it 
is from the intensive study of these waves that 
the science of seismology gains its most valu- 
able information. Because they travel at dif- 
ferent speeds through the earth, these waves 
arrive at a seismological station at different 
times; it follows that the farther an observa- 
tory is from the scene of a quake, the longer 
will be the interval between their recorded 
arrivals. Accurate measurements of this inter- 
val gives an estimation of the distance from 
the station to the point of origin of the quake 

To record, study, and evaluate earth 
tremors there are more than 350 seismological 
stations in the world. Of these about 50 are 
located in the United States, principally on the 
Pacific Coast, the Mississippi Valley, and in 
New England. These vary from relatively 
simple, unattended, automatic recording sta- 
tions to well-staffed and elaborately equipped 
laboratories. 

Probably the finest in the world is located 


change 
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in Pasadena, California, and is under the di- 
rection of Prof. Beno Gutenburg of the Cali- 
fornia Institute of Technology. This seismo- 
logical station will no doubt be the first one to 
inform the Allied World if an earthquake 
knocks Japan for a loop again 

This West Coast observatory is truly a re- 
markable example of what happens when sci- 
ence and art fuse together and produce the 
maximum of efficiency with the minimum of 
ugliness. All too often there is only money 
enough to satisfy the scientific needs of a 
laboratory, and the aesthetic side is neglected. 

But in this case one sees a handsome build- 
ing nestling against a sloping hill in one of 
the most exclusive residential sections of 
Pasadena. One could easily mistake it for 
the palatial home of some local millionaire 
Inside, however, science predominates. Noth- 
ing has been spared to give these seismolo- 
gists everything they need to aid them in the 
study of earthquakes 

The heart of the station is at the rear of a 
tunnel which burrows under the hill at the 
back of the building. Here, beneath 20 feet 
of solid rock, are the station’s seismometers. 
so sensitive they magnify earth movement as 
much as 100,000 times. In fact their bases 
have to be set or: bed rock so they will not 
record the tilt of the building when a person 
walks across an upstairs room! 

The principle of a seismometer is simple 
It consists of two parts. a frame and a pendu- 
lum. The frame is fastened to bed rock, and 
the pendulum swings free. When an earth- 
quake occurs, the frame, rock, station, every- 
thing—quivers. But the pendulum does not 


because of inertia—literally laziness. 
frame and 


The relative movement of 


a 


A 60-foot pipe sunk in bed rock measures the 
earth's “stretch” when an earthquake wave flows. 


44 





pendulum. always tiny for distant shocks, is 
changed into electrical energy which actuates 
a recording galvanometer. 


The instruments in this laboratory are 
probably as precise a group for measuring 
earth motion as can be found anywhere in 
the world. To one man goes much of the 
credit for their development, Dr. Hugo 
Benioff, who is active on the staff of the 
Pasadena station. 

Because the tunnel is underground, it is 
ideally suited for the location of these instru- 
ments as there is practically no shift in tem- 
perature the year arouna. In the summe) 
the vault seems pleasantly cool; in winter 
pleasantly warm. It is an interesting fact that 
the heat from a person’s body, if he were to 
remain in the tunnel for more than five 
minutes, would affect the galvanometers at 
the recording machines. 

A second vault under the hill houses the 
large Benioff strain seismometer which 
measures the earth’s “stretch.” This rathei 
spectacular instrument consists of two 
vertical pipes set 60 feet apart in bed rock 
Between them, and rigidly fastened at its 
end to one of them, is a long rod extending 
nearly to the other pipe. When passage of 
a crustal wave occurs, there is a change in 
the distance between the two pipes. And the 
amount of this movement is transformed int 
electrical energy in the same manner as is 
done by the other types of seismometers 

All this electrical energy, no matter from 
what seismometer, is conducted to a special 
section of the building known as the “pie: 
room.” Here is where photographic recorders 
connected to the many seismometers are 
located. These [Continued on page 143] 
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These seismometers will measure the tilt of the building 
they are in when a man walks across the second floor. 
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EFORE they can go out and 

dump high explosives on the 
“master race” bombardiers of the 
Royal Canadian Air Force must go 
through an intensive training. On 
this page are shown some of its stages. 
In class, below, cadets study bomb 
cross-sections, learn the special uses 
of each type of missile; lower right, 
they are shown the mechanisms of 
bomb-rack and release. The British 
bombsight. different from our own 
Norden, is shown at right, swinging 
onto a target. At top is a Handley- 
Page medium bomber, ready to blast 
Fortress Europe. 


























POST-WAR 


by Donald G. Cooley 


Mechanix Illustrated Art by Fred Ripperda 


T WO Royal Air Force officers sat at a table 
in the Stork Club wining a pair of be- 
guilingly sleek blondes. The eyes of the 
fliers wandered keenly around the crowded 
room and they breathed deeply as if absorb- 
ing enough New York night club atmosphere 
to last them a long time. 

“Cigarette. please,” requested one of the 
girls, and the officer with the thin dark 
moustache stretched his hand toward a 
package on the table. It stopped midway as 
his eyes fell on his wrist. He grinned sud- 
denly, lifted his forearm and thrust it under 
the nose of his brother officer across the table 

“Look!” he invited. 

The hands of his wrist watch indicated just 
two minutes to ten. The other R. A. F. man 
checked his own watch, grinned, and the pair 
of them nodded as if sharing a tantalizing 
secret. 

“Let us in on it,” the girl suggested. 

“Didn’t mean to be rude,” the first office: 
said apologetically. “But just twenty-fou 
hours ago we were over Berlin. And here 
we are tonight, doing the New York pubs 
with two ravin’ beauties. Bit of a quick 
change.” 

It was true. The night before. the R. A. F 
men had participated in a mass bombing raid 
on Berlin. Returning safely to their base. 
they found themselves entitled to forty-eight 
hours’ leave. A ferry transport was heading 
west over the Atlantic and they thumbed a 
ride. They had a yen to accomplish some 
intensive New York night-clubbing, and now 
were zestfully accomplishing that end while 
Manhattan newspapers on sale outside car- 
ried headlines on the Berlin destruction. In 
a few hours they would be flying back to 
England, and before another New York night- 
fall might again be dropping eggs on Berlin 
or Duisburg or Essen. 

There you have a preview of your week- 
end of tomorrow. Space-annihilating ma- 
chinery, though now put almost entirely to 
military uses, is already operating on regular 
schedules. After the war air lines will bid 


Stereo Camera at upper left will set its own shutter 
automatically. Your walkie-talkie (center) phones home 
from North Woods. Bottom, waterproof camping suit. 
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VACATION 


Eleventh in the MI Series 
“A WORLD YOU NEVER KNEW" 


for your business and a two-day week end 
will be quite sufficient for a round-trip hop 
to London or Paris or Mexico City, with 
plenty of time to watch a bull fight or sip an 
aperitif on the Bois. 

Wendell Willkie has already planned a 
holiday that gives us a foretaste of what we 
will be doing. In his book “One World” he 
reveals that he has made a date with Presi- 
dent Muratov of the Yakutsk Republic for 
“a day's hunting” in 1945. Willkie will fly 
out to the republic in remote Siberia, spend 
a day shooting yak or bear or whatever the 
local fauna offers, and fly back again to 
resume work in his New York law office 
which probably will not even have missed 
him, if he leaves upon a week end. 

Even if you stay nearer home, as many of 
us will prefer to, your sports, hobbies, and 
leisure time pursuits will be changed in 
thrilling new ways. And because more and 
more of the world’s work will be done by 
machine, every one of us will have more 
leisure time to invest. 

For near-by jaunts up to a thousand miles 
you will use your own helicopter or stream- 
lined car. Igor Sikorsky predicts that a 
million of his foolproof aircraft will be in 
personal use within ten years after the war. 

Let’s start on a hunting and fishing trip 
of our own to some wild Canadian lake, per- 
haps miles from the nearest settlement. Into 
the helicopter or the trunk of the car we 
pack a few pieces of equipment that provide 
most of the comforts of home. If we’re using 
the helicopter we'll land right at the camp- 
site. The car is blocked a few miles away 
where the road ends, but the equipment is 
easily portaged by two men. 

First, there’s a one-room cabin, carried on 
our backs, of collapsible sections of light 
plastic materials that one man can erect into 
a snug little room in an hour. (The Army 
has such a portable hut now.) If you really 
want to travel light, your shelter can be a 


Tomorrow's tiny movie camera, top right, will take 
sound movies of vacation in color. Cabin in sketches 
below it will fold for easy carrying on your back. 
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Radio sewing machine of RCA, above, welds water- 
proof thermoplastic cloth in stitchless, Jeakproof seams. 


tight roll of synthetic fabric not much bigger 
than an umbrella. The stuff is made of plastic 
fibers that are tearproof, waterproof, weather- 
proof, extremely tough but gossamer light 
Open up the roll and it unfolds into an ample 
tent with supports of light metal tubing. 

It is the same fabric that forms the skin 
of the canoe that is collapsed to knapsack 
size on your back—no more two-man port- 
ages. It is the same, in fact, as the outer 
clothing you wear. Your hunting costume 
need not be heavy, bulky, padded, or 
drowned in hip boots when you wade in the 
duck blinds. Rather, it will be -snug-fitting, 
with easy play for arms and legs, shedding 
water like a duck’s back, keeping you as dry 
as the Congressional Record in the heaviest 
weather. Waterproof plastic shoes, laced 
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Your Post-War Vacation 





around the trousers at the ankles 
serve as Well as rubber boots, at a 
tenth the weight. Nor is there any 
danger of leakage at the seams; these 
are not sewn, but welded—fused to- 
gether—by a radio sewing-machine 
now in use on military fabrics. The 
cloth is not wool or cotton, but ma- 
terial with a plastic base that melts 
together, much as metal is welded 
when high-frequency radio waves art 
shot through it. Branches can't rip 
the fabric and there is no possibility 
of its pulling apart at the seams. 
There is a small can in your pack 
that insures you relief from that 
northwoods pest, the mosquito. It is 
a development of a_ high-pressure 


bomb originally used by Westing- 
house to charge refrigerators with 
coolant fluids. It contains, unde: 


pressure, an insecticide harmless to 
man but deadly to mosquitoes—-so 
deadly that the Army is furnishing 
vast numbers of these mosquito bombs 
to soldiers fighting in malarial coun- 
try. 

You stand on a swampy shore, fish- 
ing line in hand, plagued by mosqui 
toes in clouds as thick as Pittsburgh 
smoke. Out of your hip pocket comes 
the mosquito bomb. You touch a trig- 
ger at one end and a fine mist hisses 
out, vanishing in the air—but leaving 
an invisible curtain of death that magically 
wipes out every mosquito within a range 
of several yards. Shoot a few squirts around 
the tent or cabin when you go to bed and 
you're sure of mosquito-less slumber. Every 
lake cabin, every home in regions where 
mosquitoes, flies, and insect pests abound. can 
sterilize the rooms by a daily shot or twe 
from the bomb. No more scratching or short 
tempers. 

Lost in the wilds? Not even if you are a 
tenderfoot who can feel a straw with his toes 
through an Army boot. You carry a boiled- 
down version of the Army’s walkie-talki 
radio, small enough to sling into a canoe. to 
carry with you when you are going into really 
strange country. With it you can talk to and 
hear from other members of your party 
across a lake to ask how they're 
biting, over a young mountaur 
to learn if your partner has 
found game on the other side 
You can describe landmarks t 
tell where you are. if you re 
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lost, or tune in on a radio beam which, 
with the aid of a map of the section, 
will give you your exact position. 
Separated from a companion, you can 
talk with him on his personal wave- 
length and find out where he is, or ask 
if he has found any likely overnight 
camps up ahead. 

“When do we eat?” is the rallying 
cry of all campers and picnickers, and 
it has some new answers. A few small 
packages in your knapsack give you 
all the perishable food you will need 


butter, eggs, meats, green vegetables. 
They are, of course, dehydrated, and 
compressed into bricks according to 
the most recent lend-lease technique. 

Break off a chunk of brick, add 
water, and you have milk fresh from 
A piece from another brick. 
plus water, gives you the makings for 
scrambled eggs. Same with cream 
and cheese, with dehydrated meat that 
makes a tasty hamburger when re- 
constructed with water, with potatoes, 
onions, carrots, and other vegetable 
delicacies that 


the cow. 


the average camper 
must now forego. These food bricks 
will keep indefinitely without re- 


frigeration, with weight and bulk cut 

to about one-tenth. Butter will not 

melt even at 120-degree temperatures. 

If you are fortunate enough to have 

ice available, you can frozen steaks 
cooked by the packer—all you have to do is 
warm them over a campfire. 


store 


Of course you will carry a camera when 
camping or visiting strange lands, but the 
pictures you bring back will be different. 
Devotees claim that photography is the king 
hobby of them all. If so. it should attract 
even more fans because the need for tech- 
nical skill, exposure calculation and so on is 
swiftly being taken out of it. as far as the 
amateur is concerned. 

Your snapshots of tomorrow will probably 
be in full color instead of black and white. 
Astounding progress in color techniques has 
already been made, though much of it is still 
a wartime secret. It can be told, however, that 
one method will make use of coupled de- 
velopers, astonishingly simple to use. In- 
gredients in the developer coupled with other 
chemicals in the paper give full color prints 
with no more complication than ordinary 
black and whites. Something of the sort 
promises to become standard drugstore 
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Taking of 
transparencies and home color movies will 
doubtless be similarly simplified. 


finishing technique in the future. 


Need for calculating exposures with 
split-second accuracy, of learning compli- 
cated camera mechanisms, will probably be 
much less. Aim, shoot, develop, enjoy the 
results, will be the pattern, with skill be- 
coming a matter of composition and artistry 
rather than complicated knowledge about 
focal lengths, speed ratings and the like. Films 
three times as fast as the speediest of present 
emulsions, with vast latitude, make correct 
exposures as easy for the amateur as for the 
genius. With faster film speeds, expensive 
speed lenses will be less and less important; 
speed of cheap lenses will be greatly en- 
hanced by the use of surface layers, only one 
molecule thick, that eliminate reflections and 
transmit all available light through the lens. 

Fine-grain film is keeping pace. so that 
needle-sharp negatives no larger than a frame 
of 8-millimeter film will give projection prints 
of amazing brilliance [Continued on page 152] 
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A Mosquito drops its bombs 
at “rooftop level” on rail 
road shops in Namur, Belgium. 


ELEVEN o'clock on 
morning 


30, Dr 


of last 


Jc »seph 


A 


Goebbels, Reich Minister of Propaganda and 


ary 


Public Enlightenment, preparing to 
broadcast to Germans a proclamation of their 
leader, Adolf Hitler. Abruptly, however, the 
doctor decided to postpene his speech. What 


was 


changed his mind for 
British bombers, boldly timed, 
in broad daylight to drop bombs on Berlin 


roaring ove! 


50 


him was a flight of 


by Arch Whitehouse 


They were bombers of a type Berliners had 
never seen before 

But they soon saw them again Not long 
afterward. on the anniversary of the found- 
ing of the Luftwaffe. Reichsmarshal Goering 
was about to broadcast a speech. He. too 
changed his mind. Once more, timed to the 
minute and in full daylight, British bombers 
of the same type came in over the German 
capital to rock its buildings with high ex- 
plosives. The fat marshal, huddling in an ai: 
raid shelter for an hour while listeners all 
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over Germany waited, had plenty of time to 
reflect on his earlier boasts that Germany 
could never be bombed. 

On both of those raids the anti-aircraft fire 
over Berlin was heavy, and Nazi fighters 
came into the air to drive off the attackers. 
None of the bombers was heavily armed, and 
not one of them was armored at all. They 
were, in fact, built of wood. Yet of more 
than a hundred planes, the British lost just 
one! How did they do it? Those planes 
were protected by two things: Power and 
Speed. In these, Britain’s Mosquito bombers 
bow to no other plane: They have made the 
Mosquito one of the outstanding planes of 
this war. 

Recently I visited a Canadian airfield at 
which a De Havilland Mosquito was put 
through its paces for a number of American 
military men. I asked a Canadian official if 
he could give me any performance data. He 
shook his head. 

“We can’t divulge any figures,” he said. 
“Anyway, they’d vary for the different types 
of mission to which the Mosquito can be 
accommodated. It’s classed, you know, as a 
reconnaissance-bomber.”’ 

“T understand it can do four hundred and 
twenty-five miles an hour,” I said. 

He grinned. 

“That might be right,” he said, and changed 
the subject. 

But no matter what the Mosquito’s actual 
speed may be, the American Army men will 
probably never forget the show young 
Geoffrey De Havilland, Jr., put on that day 
over the Ontario airfield. Carrying a recon- 
naissance military load the young test pilot 
did more tricks with the Mosquito than most 
expert fighter pilots can do with a Spitfire 
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or a Warhawk. Slamming down from about 
3,000 feet he pulled the Mosquito up “off the 
turf” and sent it in a vertical climb which 
put it clean out of sight in a cloudless winter 
sky, in exactly 13 seconds! 

Then from a series of beautifully executed 
tight vertical banks, loops and lazy rolls, De 
Havilland brought the glistening machine 
down to hangar-roof height and shut off one 
engine. By the time he was opposite the 


inspection party he had full-feathered the 
propeller on the dead engine so that the edges 
of the blades knifed the slip-stream. And 
then he performed a series of slow rolls with 


















Built in halves, with interior equipment installed before joining. the 
Mosquito is a mass-production dream. Note control wheel, right. 


mathematical precision—l0 feet off the 
ground! 

Pulling out from this he charged after a 
well-known type of American bomber which 
was heading for the jump-off spot on the 
Atlantic coast; with but one engine in opera- 
tion. he passed the twin-tailed aircraft as 
though it were suspended on the legendary 
sky-hooks. Then he picked out a noted Nor- 
wegian high-speed military plane which was 
operating out of the Island Airport outside of 
Toronto and literally flew 
sailor’s knots around it 

All this on one engine, 
remember! The average 
twin-engine pilot is more 
than satisfied not to lose 
operating speed when one 
of his motors cuts out. 

Is it any wonder that 
more than 50 Mosquito 
bombers can attack Berlin 
in broad daylight and re- 
turn with the loss of but 
one machine? 

The De Havilland Mos- 
quito bomber carries a 
crew of two—a pilot and 
a navigator-bombardier. 
Certain features of the 
cockpit and fuselage, how- 
ever, allow a very flexible 
operational set-up. Though 
the full details of these 


ari angements are not 
available, it is understood 
that the Mosquito can carry 
four rifle-caliber machine 
guns or four heavy-caliber 
shell guns or air cannon. 
But on some _ missions. 
according to pilots, the 
Mosquito relies only on its 
great speed, and carries no 
guns at all. 

According to reports 
from Great Britain the 
Mosquito carries four 500- 
pound bombs, but that 
figure is not official 
Accommodation in the 
two-place cockpit is com- 
fortable and escape hatches 
are provided through the 
fioor which enable the 
crew to bale out and avoid 
being struck by any por- 
tion of the tail assembly 

Though there has long been general op- 
position in the all-metal aircraft industry t 
what is loosely termed an all-wood airplane 
the construction system employed in building 
the De Havilland Mosquito is not exactly 
new. So-called plastic and bonded plywood 
machines have been under consideration and 
experimentation all over the world for years 
Machines involving the partial use of “com- 
pressed plywood” have been manufactured in 
this country for [Continued on page 131] 





Two Rolls-Royce engines drive the Mosquito. Mysterious exhaust 
“flash dampeners” are visible on side of engine in above photograph. 


Mechanix Illustrated 





m: 
us 
pc 
st 


of 






































MODEL 





MA” 


OWARD CHESEBRO, 

ace model maker for 
General Electric, is shown 
in the top photo as he adds 
the final touches to scale 
model steam-turbine gen- 
erator. Hand-held model 
below it is of an. auxiliary 
set for a power plant. 
Bottom picture shows 
model of a unit substation. 
used for demonstrating 
possible arrangements of 
standard equipment. Most 
of the models which Chese- 
bro has built during the 
past 20 years have been 
used to aid in selling elec- 
trical equipment (before 
the war) or to speed war 
production by helping 
plant workers and en- 
gineers to visualize 
completed machines in 
advance. Below, Chese- 
brow removes a casting. 
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THE SCIENCE OF TACTICS 





by Major Malcolm Wheeler-Nicholson 


What are the three constant factors, and the three 
variable factors, which every battle commander 
must keep always in mind, if he is to win? 


OWN through the 

ages since long 

before the dawn of 

recorded history, 

probably no single one 

of man’s activities has 

absorbed so much of 

his energies as war. 

From the earliest clan 

and tribal wars to 

present-day battles 

between entire conti- 

nents, man has sought to perfect himself in 

group fighting technique. To this end he has 

steadily evolved new weapons, each one an 

improvement over its predecessor. from rocks 

and clubs to the latest automatically directed 
and fired anti-aircraft gun 

In doing this, he has devoted himself 
principally to improvements in tactics, the art 
of winning battles, rather than to strategy 
which is the art of winning wars. But wars 
are won by winning battles, and the winning 
of battles was of paramount necessity long 
before strategy assumed its present import- 
ance. For in the earliest days most wars were 
decided by a single battle. 

All battles, the most ancient and the 
most recent alike, are decided by the inter- 
play of three factors—firepower, shock and 
mobility. The first warring cavemen supplied 
the firepower with rocks, thrown by hand or 
in slings. Their knotted clubs provided the 
shock action. Their mobility was a matter of 
rushing at the enemy in a loose mob, on foot. 

Firepower is a constant factor in battle 
tactics, whether the missiles be heaved in the 
form of rocks or arrows, machine-gun bullets 
or 155-mm. high explosive shells. Shock is a 
constant factor, whether it be the knotty club 
in the hairy hand of the caveman, the charge 
of the mailed cavalry of medieval days, the 
heave and lunge of bayonet in the hands of the 
infantryman or today’s onset of huge tanks. 

Mobility is the same. whether provided by 
the bare legs of the caveman. the legs of 
horses, the treads of tracked tanks or the 
wings of air transports. 
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In addition to these three constant factors 
in battle tactics, there are three variable fac- 
tors. These are the changing roles and varying 
capabilities of the three basic battle arms— 
infantry, cavalry and artillery. The history of 
tactics is the story of how each of these arms 
by turns has won temporary ascendancy over 
the others because of the increased firepower, 
shock or mobility given it by some new 
weapon, only to be superseded again by 
another turn of invention’s wheel, 

The earliest and most primitive battles were 
infantry encounters-——-mobs of footmen who 
rushed at each other in loose formation and 
strove for mastery in individual combat, until 
one side or the other was defeated. A slightly 
less primitive stage was reached in the first 
battles of recorded history. when the headman. 
chief or king. rode into battle on horseback 
or in chariot, surrounded by his followers on 
foot. The battles of the Egyptians, the Hittites 
and the Greeks at the siege of Troy, were 
fought in this fashion, mainly with the leaders 
in chariots, for the use of chariots preceded 
the use of horses as mounts in battle. 

As disorganized and as loose as these forma- 
tions were, they represented the first attempt 
to fight battles by the concerted action of 
groups instead of individual men and can be 
said to be the foundation of tactical action in 
battle. The chief wielded bow and spear from 
his fighting platform while his followers, who 
were bowmen, slingers and spearmen fought 
around him as the rallying point. Little science 
was used in tactical dispositions. The first 
recorded mention of attacking the enemy 
front and flank came from one of the inscrip- 
tions of Sennacherib, king of the Assyrians, 
around 700 B. C. The Assyrians were bold 
and resourceful big game hunters and they 
followed the procedure natural with hunters, 
who would maneuver to envelop their quarry. 
It was a natural transition to apply these 
first rudimentary tactics against human op- 
ponents. 

With the Assyrians, the chariot began to 
decline and cavalry began to make its appear- 
ance in the form of horse bowmen. The foot- 
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men made up the bulk of the forces, however, 
being mainly archers, with some slingers 
attached. They were divided into light and 
heavily armed, the latter carrying shield and 
helmet. But these troops were mixed, horse- 
men, footmen, archers and slingers all hurry- 
ing into battle pell-mell without much attempt 
to achieve order in their ranks. 

Cyaxares, the Median King, who was at 
first defeated by the Assyrians, studied the 
reasons for his failure and evolved a success- 
ful answer. It was he who first divided the 
trocps of Asia according to arms, and organ- 
zed them into separate companies, spearmen. 
und archers and horsemen 

At about this time occurred the first 
recorded examples of artillery—-rude ballistae 
ised in sieges of wall towns. 

Cyrus, the leader of the Persians, adopted 
the Median organization and tactics, such as 
they were, and they remained practically un- 
‘hanged down to the time Darius encountered 
Alexander so disastrously. The Persian in- 
fantry used firepower as its main mode of 
action; the infantry, holding the center. cast 
javelins at the foe, while the cavalry, on the 
wings, used their mobility and shock power 
igainst the enemy flanks. Such methods were 
effective against an undisciplined foe but were 
seless against well disciplined infantry. 

The Greeks were first 
to develop this latter. 


It was however, far superior to the Persians 
at Marathon and on other encounters, notably 
at Plataea, where the inexorable charge of the 
phalanx broke and scattered the Persian in- 
fantry. The tendency of the phalanx line was 
to drift to the right—the shield being on the 
left arm of the hoplife. In battles of phalanx 
against phalanx this resulted in the right wing 
f each defeating the left wing of the other, 
thus leaving the two right wings to fight it 
out alone with the battle finally decided by 
the relative position and condition of the 
surviving right wings. 

The Spartan phalanx had as battalion unit, 
the mora, of some 400 men, subdivided into 
four companies called lochoi of 100 men each. 
The captain was called lochagos, the same 
title borne by captains in the Greek Army 
today. These companies were further divided 
into platoons and sections. But the Spartan 
phalanx was at last defeated by a keen 
Theban soldier, named Epaminondas, who had 
studied the tendency of the phalanx to drift to 
the right and set about taking advantage of 
the weaknesses of phalangial formations. 

At the battle of Leuctra, one of the most 
important battles of the world in its influence 
on tactics, he faced the Spartan line with a line 
of solid columns, making his left, instead of his 
right wing the strongest, and “refusing,” or 





One of their earliest com- 
manders was Miltiades, a 
native of the then Thra- 
‘ian Chersonese, the 
modern Gallipoli, who 
fought for Athens at 
Marathon. The Greeks 
developed heavily armed 
nfantrymen, called hop- 
lites, who were pikemen 
They attacked in phalanx 
formation, eight ranks in 
lepth. The firepower of 
the Greek phalanx was 
zero but its charge was 
almost irresistible, and its 
lefense well nigh impreg- 
nable. The phalanx was 
like an ax with the pikes 
as its cutting edge. But it 
acked flexibility and 
naneuverability and was 
veak agains flank attacks 


Tactics originated in hunting, 
when cavemen blitzed game. 
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The battle of Cannae, in which Hannibal smashed a Roman Army. is still regarded by military men 
as a masterly example of tactical skill, was the basis for German Schlieffen plan of attack on France. 


echeloning each of the center and right 
columns. As a consequence the unexpectedly 
strong Theban left struck and ground 
into the Spartan right, while each re- 
maining Theban unit moved forward suc- 
cessively and rolled back the weaker Spartan 
left, until the Spartans were driven from 
the field. 

The Theban phalanx was brought to its 
highest development by Philip of Macedon, 
who deepened and strengthened it and pro- 
vided the hoplites with long pikes, known as 
sarissa, some of them 24 feet in length, which 
made a bristling and impregnable mass of 
the Macedonian phalanx. But Philip’s main 
contribution to tactics was his development of 
cavalry, increasing its training, discipline, 
mobility and its shock power. Alexander, his 
famous son, developed the flexibility of his 
entire army through the solidity and inde- 


Continued 


pendence of each unit—a great advance in 
tactical progress and the first time that this 
had been done. 

Alexander carried the art of tactics to the 
highest point then known, and was the last and 
greatest of the ancient commanders who 
himself acted as supreme head and as com- 
mander of fighting units on the actual field 
of battle. 

Under Alexander, cavalry rose to a near 
equality with infantry, being possessed of high 
mobility. and armed with the Macedonian 
javelin fit either for throwing or thrusting, 
as well as with the short sword. it excelled 
also in fire power and shock 

It was the Romans who brought infantry 
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to its highest development in the ancient 
vorld 

From the time of the founding of Rome 
to the defeat of the Roman legions of the 
Eastern Empire by the Seljukian Turks in 
1071 A. D. at the battle of Manzikert, the Ro- 
man Army carried out an unbroken military 
tradition for 18 centuries! The strength of 
the Roman arms had as foundation the organ- 
ization of the Roman legion. Consisting of 
some 3,000 men in the early days, its fighting 
formation combined a high degree of mobility. 
shock and fire power, principally because of 
the flexibility and maneuverability of its line 
»f small groups. These were the 30 maniples 
nto which the legion was subdivided. 

Instead of having a solid line of shields 
and pikes as in the phalanx, the first line 
of the legion. called the hastati, its ranks filled 
by the younger and more daring soldiers, 
consisted of some ten companies or maniples 
of 100 men each, six deep, in approach forma- 
tion. They advanced on the enemy at a run 
for the last hundred feet, hurling the Roman 
javelin. the pilum, in a shower of missiles. 
Under cover of the confusion caused by this 
assault with fire power, the hastati spread out 
and began to hack into the foe with the deadly 
Roman short sword, which is a classic example 
of the axiom that the shorter the weapon the 
greater its offensive power. 

Behind the line of these battling hastati 
vas a second line of companies also six deep. 
the principes, composed of older, steadier and 
more experienced soldiers, armed with sword 
and pike. Their task was to continue the for- 
ward impulsion, replace the fallen and steady 
and support the first line. Behind these was 
the third line of companies, the triarii, com- 
posed of the oldest men of the legion. These 
constituted the first use of the reserve, so 
that it became a Roman military axiom that 
the commander who was last to throw in his 
triarii generally ended up as victor on the 
field of battle. 

The Roman legion sustained defeats but 
generally they were due to the inexperience 
or lack of skill of individual consuls, the 
commanding generals. One of the greatest of 
these defeats was that administered by Hanni- 
bal at the battle of Cannae. In this battle 
Hannibal used the concentric attack for the 
first time. an innovation that had a profound 
influence on tactics [Continued on page 160] 


In the Battle of Zama Scipio Africanus extended his 
lines to prevent envelopment, defeated the Carthagi- 
nian Hannibal to avenge the Romans’ rout at Cannae. 
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The second of two articles about John 
Hays Hammond, Jr.—yachtsman, execu- 


tive, traveler, son of a world-famous 
mining engineer, holder of more than 700 
patents—whose admiration for the ad- 
vantages of laziness is equalled only by 
his own abounding inventive energy 


tye John Hays Hammond, Esq.. prob- 
ably never dreamed what an important 
part his son, Jack. was going to play in world 
events. But as it turned out, this youngster, 
some years later, originated the plan for 
aerial coastal patrol which was promoted by 
the Aero Club of America during World 
War I and is being used by all the powers in 
the present war. Indirectly, we can thank 
him for the Axis submarines that now lie 
shattered on the ocean bottom as a result of 
observation work by the planes and blimps 
of our military forces. 

Others of his contributions to America’s 
military might date back to that first World 
War. It was at that time that his develop- 
ment of the basic principles of the now com- 
mon super-heterodyne took place. The Ger- 
mans had learned the trick of jamming the 
air waves, and as radio was then in its 
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infancy, this jamming technique was not 
difficult. Receivers were not very selective. 
so Kaiser Bill's technicians had little trouble 
filling every available channel with unintel- 
ligible crackles and sputters and anything 
else that would garble Allied communica- 
tions. 

At the time that the U. S. Army Signal 
Corps took a few samples of inventor Ham- 
mond’s super-selective sets to France. the 
boys from Berlin were really making the 
ether a pretty useless medium. It was not 
surprising that Allied radio officials were 
elated when Jack Hammond's little sets 
picked clear signals from the air despite all 
the interference the Germans could set up 
They were more than three times as selective 
as any other sets then in existence. 

Not the man to rest on his laurels, Ham- 
mond went on with his work, endeavoring 
to develop a secret radio signal that could 
not be intercepted by the enemy. In 1922. 
he hit on a type of radio transmission that 
we think of today as the most modern thing 
in electronics. In general terms, it might be 
called “radio in reverse.” Remarkable in 
that it permits clear, uninterrupted transmis- 
sion and reception during even the most 
violent thunderstorm or electrical disturb- 
ance, this sensational system has a new name 
in the present day. Technically known as 

“frequency-modulation. 
its modern nickname is 
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FM! 
i Occasionally Hammond 
turns out an_ invention 
; that does such astonishing 
i things that it arouses his 


sense of humor—and he 

doesn’t mind sharing a 

laugh or two about it. One 
F such device is an aircraft 
instrument designed to 
make civilian and com- 
mercial flying safer after 
the war. 
Mounted ii your family 


Jack Hammond, Jr., and “Pira 








fon,”’ volume-controlled piano. 
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plane or helicopter, it just simply won't let 
you take part in a collision of any sort. It 
operates in a similar manner to the device in 
Britain's present-day night fighters, and 
when applied to the flivver ships of tomorrow 
it will render careless fliers harmless even if 
they are sound asleep at the controls. 

If. for example. you doze a bit as you fly 
home from a late party, and a stream of 
cross-country express planes happens to 
cross your path, this intelligent instrument 
will probably awaken you with a bong and 
some flashing lights on the dash panel. 

Or if you prefer a more courteous manner 
on the part of your aircraft instruments, it 
may make use of a loudspeaker in the ship’s 
cabin, to announce. “Pardon me, pilot, but 
there seems to be something in our way— 
hold on tightly, please!” 


Artist's version of Hammond radio-controlled dive bombers in action. 


If you persist in giving a deaf ear to its 
pleadings it will take control of your ship 
itself. and see you safely home. This is no 
mere prediction, as Jack Hammond doesn't 
make predictions. He tells of his inventions 
only after they have been successful in one 
form or another, or when all their com- 
ponents have been satisfactorily tested. 

“If I were to predict a radio that would 
bring you a news program when you press a 
button marked ‘news’—or a concert when 
you press another button with the label 
‘classical music,” I might be called a crack 
pot.” Inventor Hammond told us. “But we 
have already developed such a radio in 
the laboratory, so I can safely say it is pos- 
sible.” 

Inventor Hammond explained that the need 
for such a radio first occurred to him during 


After raid they escort master ship. 
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Jack Hammond and co-inventor George Colley at controls of new 
More speed for U. S. boats 


automatic variable-pitch ship propeller. 
disconcerting interludes in. which someone 
kept “fishing” for a program of the desired 
type. Bombastic commentators were chopped 
ff in the middle of a sentence. followed by a 
few bars of a Strauss waltz. and perhaps a 
flourishing assertion that somehocvy’s liver 
pills make you feel fine 

With the new Hammond type of program 
selection, things like that can't happen. If 

1 push a button for dance music and there 
the set 
there is some before anything 
If you think you'd 
prefer the music over a particular station, you 
push the music button and the station button 


s no dance music being broadcast. 


ll wait until 


ssues from 


its speaker 


too. The set will then wait patiently until 
that station has a program of music, and it 
von't make a sound until then, unless vou 
change its mind with its buttons 

One of the revealable developments in 
Hammond's radio work is a radio-controlled 
dive bomber, much of the mechanism of 
which is covered by issued patents. Though 
ts details cannot be cescribed at present. the 
deadly nature of its action can be told 

Flying singly or in squadrons. these amaz- 
ships are to be manned by 
and guided by master ships 
thousands of feet above them. well out of 
ange of anti-aircraft fire. Diving at lightning 
speed, to point blank range. the aim of these 


ng pilotless 


machine only 


meteor-like ships cannot be disturbed by the 
No human 


nstinct of self preservation can make them 


human factors of fear and nerves 


hesitate for ever } Sf 


t second hefore div ne 








into a hail of pom-pom fire 
And although the enemy may 
score a dozen hits, their bomh 
load will still find its mark 

Perfectly adapted to the 
modern technique of skip- 
bombing, these flying autom- 
atons may easily be directed 
along a mast-high course by a 
pilot who handles their con- 
trols from a bomber, 
overhead. They can attack an 
enemy ship or convoy from all 
angles, while the master ships 
above add havoc with their 
own bombs. 


miles 


When the raid is completed. 
the master ships can _ bring 
their radio-controlled dive 
bombers up to their own alti- 
tude to act as escorts. If enemy 
pursuit pilots care to venture 
an attack, they will face adver- 
saries that fight not only with machine guns 
cannon and bombs, but also with collisions 
for they have no one aboard. 

In addition to inventing for both business 
and pleasure. Hammond has another interest- 
ing. and probably unique, hobby. He collects 
ancient facades. or house fronts. The patio 
of his castle at Gloucester is decorated with 
facades. front doors and all. imported from 
many parts of the world—collected during 
Hammond's travels 

Where the castle’s rolling lawn meets the 
water's edge. Inventor Hammond has had a 
for himself He 
doesn't plan to use it for quite a while. but 


beautiful burial vault built 


he feels that it’s a better-than-average spot 
to be buried 
marked 
why be buried among strangers‘ 
Meanwhile, however, Jack Hammond's 
abundant energy continues to dart down new 
paths of inventive conquest. keeping his tele- 
phone wires always hot. and his Patent 
Attorney, N. L. Leek of New York, in a state 
of virtually His latest 
is an automatic variable-pitch pro- 

peller for ships. which 
electrical check on itself to insure continuous 


“I like the locality.” he re- 
‘and then. too. if one must be buried 
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perpetual motion 
patent 
keeps a_ constant 
operation at peak efficiency. adjusting itself 
according to litions of water 
speed and load 

Jack Hammond may think that “The Mar 
Who Stayed in Bed 3 
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The War Production Board, by its recent Limi- 
tation Order, has prohibited the sale of “Pres- 
tone” anti-freeze for use in passenger cars, sta- 
tion wagons and taxis. The purpose of the order 
is to free for more essential uses the supply of 
ethylene glycol base anti-freeze left over by the 
armed forces. 





IF YOU OWN A DELIVERY 


truck or service fleet, the order 
makes you eligible for the all-win- 
ter protection of “Prestone’’ anti- 
freeze. Put it in and stop worrying 
about winter breakdowns and the 
shortage of replacement parts. 





the cold weather starts. 





a 
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IF YOU OWN A BUS... 
“Prestone’” anti-freeze can help 


you keep war workers on a war 
schedule. Special ingredients in 
“Prestone” anti-freeze protect 
against rust, corrosion—a protec- 
tion against parts replacement. 





IF YOU OWN A TRACTOR 


working either for industry or for 
America’s vast farming program, 
you can insure it against winter 


with “Prestone” anti-freeze. The 
same applies to stationary engines 
and all construction equipment. 


IF YOU OWN A TRUCK, 


you are eligible for ‘“Prestone” 
anti-freeze to keep essential wheels 
moving. No need to idle your en- 
gine during winter stops to avoid 
freeze-up —‘'Prestone’’ anti-freeze 
saves you precious gasoline! 


The words “Eveready” and ‘‘Prestone’’ are registered trade marks 
of National Carbon Company, Inc. 


Unit of Union Carbide and Carbon Corporation 


SAME PRODUCT 


IF YOU'RE ELIGIBLE—GET YOURS NOW 


War supply hazards being what they are, the 
prudent operator will lay in his next winter's 
supply of “Prestone” anti-freeze right now’, this 
summer. This is the one way you can be abso- 
lutely sure of having an adequate supply when 
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Uhe Winners! 


TOP CONTESTANTS IN THE 
GREAT Mi “BUILDWORDS” GAME 








ERE are the winners in MI's 
“Buildwords” Contest: 

Gordon Chock, Box 1096, East Ely, Ne- 
vada. Aeronca Defender Trainer or $1,500 
n War Bonds 

Frank Duncan, 

Rochelle, N. Y 


great 


27 Calhoun Avenue, New 
Hamilton Wrist Watch 


T. F. Leary, 42 Summit Street. Burling- 
ton, Vt. Hallicrafters Sky Champion 
Radio 

Frank Mathews, 744 Clinton Street. 


Brooklyn, N. Y. Whizzer Bicycle Motor 
Florence Gray, 54 Mapes Avenue. Nutley 
N. J. Atlas Drill Press 
Maurice Marsh, Jr.., 
ZEPHYRPLANE JR 
James J. Mougt 


Jeffersonville, Vt 
Belt Sander 
211 South 10th Street. 


Council Bluffs. Iowa Keystone Movie 
Camer: 
Helen LeM ( ed naqge 154] 











M's “BUILDWORDS" Contest is 
1 pleted. The winner of the wonderful 
Aeronca plane is Gordon Chock, of East Ely, 
Nevada. Winners of the other prizes, including 
the $195 Hamilton watch and the Hallicrafters 
Sky Champion Radio. are listed in the column 
at the left 

Entries in this contest were approximately 
10,000 more than the Editors had expected. 
and altogether the 
possible success 

This 


the contest rules as liberal as possible 


com- 


contest was the greatest 
the judges attempted to make 
The 
rules read, “Words appearing anywhere in 
this dictionary (Webster's New International 
Dictionary, Second Edition) will 
able One o1 
Mr. Chock displayed almost unbeliveable in- 
1 1 high 
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year. 


be accept- 


two exceptions were noted 
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RADIO FACTS—FOR YOUR FUTURE 




















adios in 28,700,000 homes and 6,806,000 Radio-trained men get interesting assign- Television, now perfected, will be a 
cars must be kept operating ments, higher ratings and more pay boom industry requiring many experts 


Get into RADIO now! 


you'tL BE IN BIG DEMAND FOR YOUR —— eR 





Train Your Brain 


Here is pz rt of a typical help-wanted advertisement whic mand tet tt work 
eared recen - “ELECTRONICS ENGINEERS LABOR for you! 
ORY ASSIST ANTS, PRODUCTION MEN—Well Pa 
al —_ Plus Peacetime Career! Ideal working conditions 
anding mial rufa turers now at war worl 1 pl ing pear National Schools’ 





Radio Training 
puts you on top! 


Dip You KNOW? 


ve ments. Unlim | opportunity for an imy 


EW ‘World of Radio.” 


YOU GET HOME TRAINING. 
from a real, established Trade School 


y A g- 
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- YOU CAN BE A SUCCESS IN . & i te te : 
TRAIN FoR Futt| THE GIANT RADIO INDUSTRY ih Sa « performing © miracles 
RICH REWARDS | vo. desen im siege A ye te ot power: contro’ 
in these Jobs learn funda rR Sot olner a! Ht 
Radio Expert t r t MEN IN SERVICE » Bane, ~ + 3 
Broadcasting Many men i " Slory t 
ont ggg ote +) ¢ e -#. toaay i na it 
‘Saedi> Yemenaten EARN WHILE YOU LEARN Military Service | callie & HG FIELD x 
Gov't Service ¥ DI “gall , . : : — ais ay i t wil “4 me. fe tr 
Remanufacture RA 0 r : s ng t 
























Win e000 PONTIONG. fi se'e aie” Minar NATIONAL 


_\ FULLDETAILSFORAPENNYPOSTAL —L¢s Angeles 


< \ : wien California 
r F T Les Opportur ESTABLISHED 1605 


- 
w ngton, D.C... 0. K. Ivey % » 


NATIONAL TRAINING PAYS ade md 
National Schools, Dept. MI-8 


( aste one ) | 

4000 So. Figueroa, Los Angeles—37, Calif.\ Penny Postat/ | 
Mail me FREE, without obligation, Trial Lesson and Oppor- | 

tunity Book, with full details about RADIO Training at home 
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BRINGING THE | 


Cecil Carnes, left, just after a hair- 
raising glider school broadcast. 





LIVINGROOM 


by Paul R. Milton 


ECENTLY on the March of Time radio 
show. Westbrook van Voorhis, “Voice” 
of the program, said: 

“Before our microphone in Chungking, 
China, stands General Claire L. Chennault. 
commander of the Flying Tigers, waiting to 
tell you how he and his men are downing 
Japanese planes. We take you now to Chung- 
king, China. * At that moment the follow- 
ing things happened: 

In the master control room of the National 
Broadcasting Company in Radio City, an en- 
gineer flipped a switch, shifting the channel 


i 
4 


over which the program was flowing to a tele- 
phone line running to San Francisco, where 
a shortwave receiver tuned to Chungking’s 
shortwave sender was picking up General 
Chennault’s opening words, spoken in a 
broadcasting studio in the rubble-strewn 
Chinese war capital. 

Behind that seemingly simple, almost casual 
act lay the co-operating action of a broadcast- 
ing network centering in the master control 
room with telephone engineers, radio tech- 
nicians and a production staff. all operating 
on split-second schedules. 


Mechanix Illustrated 
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In the case of this Chunking cut-in. as with 
sume others, an additional problem existed, 
that of timing in the New York studio of origin, 
in the switchover and at the point of pick-up 
On all longwave and some shortwave cut-ins 

is possible for those at the point of cut-in to 
monitor” the preceding part of the program 

that is, hear it via headphones—to listen for 
their cue. Monitoring is usually done by means 
of a separate telephone or shortwave channel. 
But with Chungking and some other ex- 
tremely distant points, extra channels are too 
difficult to clear. Therefore the broadcaster 
at the far end is given an 
exact time to start talking, 
say 10:43:30 translated into 























there is usually some slight latitude or 
“spread,” to allow for speakers’ speeding up 
or slowing down. But timing for a “blind” 
cut-in calls for extra vigilance. A slip of five 
seconds may spell hopeless confusion. 

That particular broadcast of General Chen- 
nault’s had to be cut off after some thirty or 
forty seconds because static over the Pacific 
rendered his words almost unintelligible. At a 
signal from the producer, the channel was 
switched back to the main studio and Van 
Voorhis said: “Ladies and gentlemen, we re- 
gret that owing to difficulties of reception, we 
are unable to complete 
General Chennault’s 
broadcast tonight.” It 
























































Maj. Gen. Andrew D. Bruce, be- 
tween two men in jeep, studies his 
script for a broadcast from the field. 


Chungking time. Thus the 
preceding part of the program 

orchestral and announce- 
ment introduction, previous 
speaker (maybe a_ verbose 
politician from Washington) 
must be finished not only by 
10:43:30, but so exactly that 
there is neither overlap nor 
falling short. While every 
radio program is closely timed, 


August, 1943 

















was believed that natu- 
ral static—electric 
storms—had been the 
trouble. But some days 
later the following cable 
reached Time Magazine 
from its reporter in 
Chungking, Ted White: 

“Chungking informed 
General Chennault’s 
broadcast to Americas 
not received due to in- 
terference from another 
station. All here believe 


Tanks roll forward on cue for broad- 
cast describing Armored Force. 
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interference was due to Japanese jamming 
since they probably monitored messages ar- 
ranging pickup. This is probably the only time 
the Japanese scored a victory over Chennault 
in the air.” 

Such is a typical hazard of radio engaged in 
bringing the war to your livingroom—the first 
war in history to be radio-reported. 

Recently I was assigned to set up a broad~ 
cast from Camp Hood, Texas, the training 
center of the Tank Destroyers. I'll describe 
the development in some detail to illustrate 
not only the problems of the actual broadcast 
itself, but the pre-broadcast planning and 
preparation as well. 

We scheduled the spot for the regular pro- 
gram on Thursday at ten-thirty p.m., E.W.T. 
The preceding Monday, after obtaining ap- 


Continued 


Bringing The War To Your Livingroom 





proval from Army Public Relations’ Radiv 
Section in Washington, I called Hood’s com- 
manding officer, Major General Andrew D 
Bruce, at his headquarters, explained our in- 
tention, got his consent and told him I would 
arrive the next afternoon. That night I en- 
planed from LaGuardia Field for Dallas, ar- 
rived the next morning, took train three hours 
to Killeen, whence the General's car carried 
me the remaining thirty miles to the post 
about eighteen hundred miles in nineteen 
hours with little or no sleep. 

While I was en route, the New York office 
working through NBC, ordered a special tele- 
phone line to be installed at Hood; and ar- 
ranged for an engineer and a producer to join 
me from Chicago’s NBC studios, and an 
announcer from NBC’s outlet station in Dal- 
las. They would arrive Thursday, the day of 
the broadcast. 
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Upon arriving at Hood my first task, in a 

onference with General Bruce, was to or- 
ganize the subject matter of the broadcast. In 
the presence of his staff officers the General 
told me: 

“We are here to give you everything you 
need to make the broadcast a success—men, 
vehicles, weapons, time, information and ad- 
vice. We're grateful for this chance to tell the 
American people what we’re doing, and how 
we’re doing it, with their sons, husbands, 
fathers and brothers. Besides, we feel we owe 
such reports to the American people. They’re 
our bosses.” 

We decided on a real combat problem. As 
General Bruce explained, that would not be 
just a demonstration, but actual training for 
the men. I had then to acquire some idea of 
Tank Destroyer tactics—something new in 
modern warfare. Accordingly I watched train- 
ing and maneuvers all the next day, Wednes- 
day, and most of Thursday, and talked with 
men and officers for color and realistic army 
phraseology. 

The General himself helped select the 
actual terrain for the broadcast—a sloping 
hillside on ‘the edge of the artillery range. 
Orders were issued to units 
going out for night maneu- 




























vers in the hills to refrain from firing in our 
direction (they use live ammunition) and we 
in turn could fire only in certain directions to 
avoid hitting them. 

About 1 o'clock Thursday a _ telephone 
company crew strung a line from an ordinary 
pole to the ground, and our engineer plugged 
it into his portable control board. At two- 
thirty the cast assembled for rehearsal: a 
platoon of medium tanks with security and 
maintenance jeeps, all radio-equipped: a 
squad of Tank Hunters, on foot; and a platoon 
of Tank Destroyers—fast armored half-tracks 
mounting 75’s. Besides, we had another twenty 
men or so to handle small-arms fire, land 
mines and grenades for battle effects. Then we 
selected the points of operation and had a 
couple of run-throughs. Microphones to pick 
up dialogue, vehicles in motion artillery and 
small-arms fire were located at various points 
after considerable experimentation. This took 
nearly three hours. The length of our action 
on the air was to be exactly seven minutes- 
and no more. Substituting a sandwich and fruit 
for dinner, I wrote [Continued on page 146] 


This Paramarine is telling a nationwide audi- 
ence how it feels to complete his first jump. 
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The deck of a freighter provides ample landing and 
takeoff area to accommodate a sub-spotting helicopter. 


POSSIBLE 
HELICOPTER 
WAR USES 


A HILE many uses to which the armed 


forces will put the Sikorsky helicopter 
are subject to censorship, those illustrated 
on this page are ideas which have been put 
forward in public. The Navy has announced 
that helicopters are being flown from decks 
of ordinary merchant ships to patrol a 600 
mile gap in mid-Atlantic which regular planes 
cannot efficiently cover. England and Canada 
are also using helicopters. 


For wartime communications, helicopters can lay 
telephone wires across impassable swamps, snow. 


Even in rough water, helicopters can effect rescues 
at sea, saving raft occupants without landing. 


Flying at speed of sub, a helicopter can depthbomb 
with deadly accuracy. hover to make sure of kill. 











yoy on the morning of December 7, 
1941, a group of medical men were 
assembled in an auditorium in Hawaii to hear 
a lecture. The speaker was Dr. John J. 
Moorhead, professor of surgery at the New 
York Post-Graduate Medical School and 
Hospital, medical director of the New York 
City Board of Transportation, lieutenant- 
colonel in the U. S. Army Medical Corps Re- 
serve. His subject was the Berman Foreign 
Body Locator, a new medical weapon capable 
of locating precisely and instantly any piece 
of metal, however small, in a human body. 
He had with him the only instrument of the 
kind in the world. 

Dr. Moorhead never finished that lecture, 
but before the day was over every doctor in 
Hawaii was thoroughly convinced of the 
Berman Locator’s value. For on that day, 
almost as soon as the Jap bombs began to 
fall, the instrument was put to immediate 
and urgent use. And it performed miracles. 
With its help more than 960 operations were 
performed at Pearl Harbor. In more than 
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Berman Locator, above, quickly spots metal in body when 
probe passes near it. Dial on case (background) tells story. 





by Bill Reiche 





one case, extractions of bullets and bits of 
shrapnel were made which would not have 
been possible without it. 

Since passing that stiff and desperate test 
the Locator has gone into large-scale pro- 
duction. Though there are still not enough 
of them, Locators have helped the medical 
men of our armed services on every front all 
over the world. Before the war is over, many 
an American fighting man will owe his life, 
or the use of his limbs, to the surgical 
miracle which resulted from the inspiration 
of a brilliant doctor and the technical skill of 
a subway engineer. 

For the Locator performs for a surgeon a 
unique and vitally important service. A slug 
of metal in a man’s body may be located by 
taking two or three X-ray pictures from dif- 
ferent angles and correlating them. But in 
transporting the patient from X-ray room to 
operating table the object may move. Even 
under the best conditions, its location can be 
determined by X-ray only approximately. 
and much depends upon the surgeon’s own 


Mechanix Illustrated 
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interpretation of the photographic plates. The 
same uncertainty attends the use of the 
fluoroscope. This uncertainty, and the sur- 
geon’s inability to check the position of his 
quarry while the operation is in progress, 
often lead to his making an unnecessarily 
large incision, with attendant damaging of 
tissue, and possibly the most serious conse- 
quences. 

That is where the Berman Locator comes 
in. Its sensitive radionic probes locate any 
hidden metal not only 
accurately, within a 
small fraction of an 
inch, but conveniently 
and instantly, so that 
the surgeon may check 
his work every step of 
the way 

Its story began 
about four years ago. 
As director of New 
York’s transit system, 
Dr. Moorhead was 
acutely aware of the 
perils and problems of 
industrial accidents, 
and had long seen the 
need for an infallible 
finder that could ac- 
company the knife into 
the body 

He discussed the 
matter with Samuel 
Berman, one of the system’s research engi- 
neers. Delicate surgical “divining rods” were 
not exactly down Berman’s technical alley— 
he had spent most of his life making subways 
run more safely, more economically and more 
comfortably—but the scholarly, Russian- 
born craftsman began wrestling with the 
assignment in his own time. 

For two years Mr. Berman sweated over 
his unusual task. Temporary success would 
yield to failure—a promising tack would 
bring him to a scientific blank wall in an 
electrical blind alley. Finally he hit upon the 
right type of probe to survey the affected 
area of the wounded patient; he perfected the 
sensitive inductance coil which would give 
the alarm when it detected a near-by frag- 
ment of metal, and he brought to perfection 
the super-intricate wiring system which 
faithfully transmits the alarm to the meter on 
the panel of the Locator. The first model 
was finished in June, 1941. It was in the 
course of a demonstration tour with this 
model, the only one in existence, that Dr. 
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Moorhead was at Pearl Harbor on that fate- 
ful day. 

Specific details of the Locator’s construc- 
tion and operation, of course, are classed as 
restricted information now. But a clear 


general picture of how it works has been 
released. 

It has two probes, one about the size of a 
fountain pen, for external investigation, and 
a smaller probe for use within the wound or 
Both are connected by 


rubber 


incision. 





cables to the Locator itself, which is about 
the size of a portable radio, and weighs 20 
pounds. In the end of each probe is an in- 
ductance coil which is part of a delicately 
balanced electrical circuit. When any mag- 
netic metal enters the field of sensitivity, the 
circuit becomes unbalanced and the degree 
of unbalance, or proximity of the foreign 
body, is accurately reflected in the meter 
reading. The sensitivity of the meter can be 
varied so that the maximum reading does not 
exceed the meter’s ability to indicate it. The 
Locator can be operated on 110 volt alternat- 
ing current or on an automobile storage 
battery with a 100 watt converter. This 
greatly increases its usefulness in combat 
areas. 

To determine its depth from the skin sur- 
face it is necessary that the dimensions and 
composition of the foreign body to be re- 
moved, be known. These characteristics can be 
ascertained by X-ray. The larger finder is 
then passed over the surface of the skin until 
the maximum meter reading is obtained. The 
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reading is noted and the skin is marked. An 
object similar to the foreign body is held at 
varying distances from the probe until an 
identical reading is obtained. Since air and 
body tissues have the same magnetic perme- 
ability the surgeon can tell just how far be- 
neath the skin his quarry will be found and 
he can make his incision, confident that he’s 
on the right track. The smaller probe is used 
within the incision in exactly the same 
manner, enabling the operating doctor to keep 
a continuous check on the distance and the 
direction in which the particle sought lies 
from his knife. 

It goes without saying that all extraneous 
metal is removed from the probe’s field of 
sensitivity. The patient is raised at least ten 
inches from the metal operating table. plastic 
retractors are used instead of metal ones, and 
vessels are tied off and clamps removed. 

Pearl Harbor was by no means the first 
test this life-and-limb-saving device had 
undergone. Its first use was on a New York 
City policeman who had been struck by frag- 
ments of a bomb found at the New York 
World’s Fair in July, 1939. More than two 
years after the tragedy, in November, 1941. 
the officer was still suffering severe pains in 
his ankle. Dr. Moorhead, at the Reconstruc- 
tion Hospital Unit of the Post-Graduate 
Hospital, without supplementary aid of 
X-rays or any other technique, removed 
several bomb fragments. Later he used the 
Locator to find and remove a bomb splinter 
from the Achilles tendon of another victim of 
the same crime. 

In an Eastern hospital last year a middle- 
aged man was to be operated on for open 
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Berman Locator unit and parts. 
(A) Power and sensitivity control. 
(B) Probe Selector switch, turns 
probes on and off. (C) and (E) 
Tuning knobs, obtain maximum sen- 
sitivity. (D) Protective fuse. (F) Pilot 
light. (G) Small probe for use inside 
incision after surface detection by 
large probe (H). (I) Supports to 
suspend probes when not in use. 
Light socket plug and ground 
shown behind case. 


reduction of a fracture with 
the use of spinal anesthesia 
When the anesthetic solution 
failed to flow it was dis- 
covered that two inches of the 
needle had broken off and re- 
mained in the patient’s crit- 
ical spinal area. Using both 
the external and _ internal 
finders, the shaft of steel was located and 
removed. 

Reported the opening surgeon to M1: 
Berman: 

“This whole procedure took fifteen minutes. 
including local novocain infiltration. Had I 
attempted this operation without the radio- 
Locator I am certain that there would have 
been a great deal more tissue damaged and 
perhaps failure in removal of the needle.” 
The dangerous, twin-pointed needle was 
found, incidentally, at a spot which didn't 
coincide with the wound made by its entrance 

Ten minutes was all that was required fo. 
a surgeon using the Locator in a Manhattan 
hospital to remove two bits of a needle from 
the thumb of a sewing machine operator. One 
was no larger than the point of a pin, and 
the doctor who removed it stated that: “It un- 
doubtedly could not have been found by any 
other method.” 

Such a device as the Berman Locator could 
have saved thousands of lives, including 
many of famous men, had it been perfected a 
hundred years ago. A notable instance was 
that of President James A. Garfield, who died 
62 years ago with an assassin’s slug in his 
abdomen while a covey of doctors, an anato- 
mist and Alexander Graham Bell took turns 
in attempting to ascertain the slug’s exact 
location. The doctors, headed by Garfield’s 
longtime friend, Dr. D. W. Bliss, could arrive 
at no decision in this grimly fatal guessing 
game; Bell came to a general conclusion but 
was not sufficiently convincing to move the 
doctors to operate; the anatomist, Faneuil 
Dunkin Weisse, made the most accurate 
estimate by [Continued on page 150] 
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SUB SINKER 


fips is the U. S. Coast Guard's 
new Grumman J4F Widgeon 
mphibian, expected to come into 
wide use for offshore anti-sub- 
narine patrol. Powered by two 
200-h.p. Ranger motors, the Wid- 
eon carries a_ pilot, co-pilot, 
adio operator and mechanic, is 
ast, maneuverable and well 
rmed. The Widgeon’s principal 
veapons against U-boats are pow- 
rful depth charges, some of which 
we shown at right being fitted into 
he patrol plane’s racks. Depth 
harges can be dropped from low 
altitudes, accurately aimed. 
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Flat-Top Flagship 


ICTURED above is the 

most up-to-date of Great 
Britain’s aircraft carriers, 
H. M. S. Indomitable. One of 
four new ships of the 28,000- 
ton Illustrious class, the In- 
domitable has seen plenty of 
action since her launching last 
year—most of it in the Indian 
Ocean, where she shot down 





57 out of 100 Jap planes at- 
tempting to attack Ceylon. 
At right, Indomitable’s flight 
deck. Note arresting gear. 











Floating Phoenix 


ACK in the news again after nearly 15 
years are “floating islands’—seadromes 
built on deep floats, below—proposed for use 
as stopping-places by transoceanic airlines. 





The occasion this time is the application to 
the Civil Aeronautics Board by Pennsylvania 
Central Airlines to build three of the sea- 
dromes for a post-war North Atlantic route. 
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Aiming At Adolf 


OR the special job of land- 

ing troops on_ hostile 
shores, well known as the 
most difficult of all military 
operations, the U. S. Navy 
now has a new tool—invasion 
barges like the one pictured 
at right. Part of the Navy’s 
Amphibious Force, these craft 
are manned by Navy and 
Coast Guard men; small, low 
in the water and fast they 
would, with skillful handling. 
be difficult targets for enemy 
gunners, even without their 
deceptive camouflage. Note 
unusual armor protection. 
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It Wasn't Fast Enough 


HE eight-wheeled Ger- 

man armored car at left 
saw action in Tunisia, but not 
the kind of action its de- 
signers and builders intended 
for it: it was captured, in the 
general collapse of the highly 
touted Afrika Korps, by New 
Zealand troops. Note its flat 
armor surfaces, largely elim- 
inated from newer U. S. com- 
bat vehicles because of their 
vulnerability to shellfire. 





Army Freight Glides Under Power 


ICTURED below is the U. S. Army’s new 
aerial cargo carrier—a glider which, once 
boosted into the air by a fast tow, can be 
maneuvered like a regular 


* of its two small air-cooled motors. 
Power gliders like this combine with their 
inexpensive construction a flexibility of oper- 
ation extremely valuable near combat areas. 








| 
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Fire’s A Fizzle 


, > Air Force has just released details 
of a new fire-fighting marvel used at air- 
fields. Vast volumes of carbon dioxide gas 
issue from the nozzle shown above and 
smother the fiercest flame within three min- 
utes. The fizzle-gas fire fighter has sharply 
cut down fatal accidents in crash landings 


co 
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Water. Water, Everywhere! 


i pm Ancient Mariner, afloat on the sea. 
bewailed the fact that there was “water. 
water, everywhere—nor any drop to drink.” 
Shipwrecked modern mariners have been 
killed by drinking sea water. A new device 
above, distills sea water into fresh water and 
is now being installed in all lifeboats. 
























And Food! 


s\ (7 ITH water provided fo: 

torpedoing victims by 
the still shown above, the 
Navy has also made provi- 
sion for shipwrecked sailors 
to obtain food. Sailors will 
now be equipped with the 
elaborate fishing tackle out- 
fit shown at left. Set con- 
tains various types of fishing 
line, a small harpoon, knife 
and buoyant whetstone 
canvas gloves and a number 
of fish lures and baits, all 
neatly pocketed in an apron 
which is lightweight, and 
leaves arms free 
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ECENTLY received in this country from Russia 
the two photographs above show the Red 
Army’s use of one of the new weapons of this war— 
rocket guns. Apparently more powerful than either 
the American Bazooka or the German rocket guns 
pictured in last month’s MI, these Russian weapons 
re also distinctive in being mobile, like the truck- 
mounted one shown in the smaller photo. Last yea 
MECHANIX ILLUSTRATED commissioned Willy Ley. 
vell-known rocket expert, to predict how rockets 
night be used in war: a drawing made to his specifi- 
ations appeared in the November MI. Note the 
milarity between Mr. Ley's design. reproduced at 
ght, and the actual Russian rocket batteries 
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ROCKETS GO TO WAR 




























Magnetic Sound 


N DISPLAY recently in Chicago was the 

device shown above for recording sound 

on wire. The recorder transmutes sound 

waves into varying intensities of magnetism 

on slowly moving, spool-wound wire. Played 

back on another machine, the wire reproduces 
the original sound. 





Hypodermic For Rivets 


ICTURED above is Anatole Andrews, of 

North American Aviation, with the rivet 
gun he recently invented to speed plane pro- 
duction. Built of miscellaneous old parts, the 
injector not only fits small rivets quickly into 
their places, but lightly waxes the holes so 
that the rivets stay put. 



























Industrial Airpower 


N THE Draw Bench de- 

partment at Consolidated 
Vultee Aircraft’s plant at 
Fort Worth pneumatically 
powered blocks operating at 
a touch are used to bend strips 
of steel or other metal to 
exact specifications. At left, 
one of these arms, with its 
end block, is shown in action 
under the hands of skilled 
workmen. Note brushing 
with lubricant of metal under- 
going processing, to eliminate 
friction between it and the 
wiping block on _ pressure 
strokes, which will bend it to 
hairline accuracy. 
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But You Still Must Get Up 


N ALARM clock that does something 
useful, instead of just screaming, is the 
vork of Albert A. Miller. of Madison. Wis 
In the photo above Mr. Miller displays his 
onder clock. which will not only wake you 
p. but will shut the windows. turn on the 
dio, and start your coffee (if vou have any). 








Gas For Fruit 


Bapep aes into wide use for preserving fruit 
is the sulphur dioxide treatment pictured 
Sulphur dioxide is dissolved in the 
proportion of one part to 50 of water. by 
weight. The solution has already been used 
for 250,000 barrels of fruit lend-leased abroad. 
at a cost of only 60 cents a barrel. 


above 































Backyard Power Plow 
@ORE-MUSCLED Victory 


gardeners who envy 
irger-scale farmers the con- 
eniences of machinery 
10uld emulate Mr. Theodore 
Ort. of Detroit, who appears 
right with his own minia- 
ire version of a_ tractor- 
Built out of 
irious odds and ends. in- 
uding an old wheelbarrow 
ind some angle-irons. and 
powered by a one horsepower 
otor, its just the thing for 
that backyard farm that 
oked so small last spring 
nd looks so big now Note 


treads” on the 


awn plow 


wheel 
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How Far Can You See? 


AN AMERICAN AIRWAYS 

recently developed what has 
been termed the “Vision Range” 
formula—for airline passengers 
who wonder how far they can 
see from various heights. Take 
the square of the distance in 
miles away from you, and mul- 
tiply it by .67 to find how fa 
the earth has “curved under” at 
that distance. Or take the square 
root of your altitude measured 
in feet, and multiply it by 1.225 
miles to find your visual range 
Thus, a person standing at sea 
level can see 2.9 miles; at 10.000 
feet can see 122.5 miles. 








Hears Body Noises 


F YOU have any peéculia: 

noises in your body, this new 
acoustic stethoscope, right, de- 
veloped by RCA Laboratories 
at Princeton, will make them 
audible. It picks up sounds in 
the human body that have never 
been heard before. Demon- 
strated by Dr. Harry F. Olsen 
and Technician H. D. Benson of 
RCA acoustics section, the in- 
strument is as compact as the 
conventional stethoscope, but 
much more sensitive, may open 
new diagnostic frontiers. 

















Jungle Hammock 


ERE’S the latest thing in 

jungle sleeping equipment. 
now on display at the Army 
Quartermaster Branch Procure- 
ment Office in New York. It’s a 
hammock with a_ waterproof 
canopy, insect netting, a canvas 
bottom with waterproof under- 
shell, and 'slide-fasteners on the 
parts where weapons are kept 
The camouflaged demonstrato: 
shows how to man your tommy 
gun while relaxing in the ham- 
mock, suspended high enough to 
be out of reach of snakes 
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Austin-Rolls-Royce 


AUL HUBBARD, World 

War veteran, bought a Rolls 
Royce once owned by showman 
George White, to use around 
New York. Then he ran into 
gas rationing trouble. The big, 
uxury-loving engine wanted too 
much fuel. Mr. Hubbard solved 
the problem by replacing the 
riginal motor with one from a 
tiny Austin, and now gets 25 
miles to the gallon. It must keep 
Mr. Hubbard busy with the gear 
shift lever if he does much driv- 
ng in hilly areas. Buta Rolls- 
Royce is worth a little trouble. 














12 Mile Per Egg 


| RITISH aircraft designer 
Norman Sykes built this 
pedal car from scraps. to carry 
himself, his wife, and their two 
children. The youngsters take 
fe relatively easy in back while 
Mr. and Mrs. Sykes provide the 
otive power by means of the 
edals in the front. Handy for 
ypping, the compact little car 
ikes about 12 miles an hour, 
nd might be said to run on 
indwiches. The cost was ap- 
»ximately $16. and took about 


ee months to construct 
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New Oil From Old 


HIS mobile oil refinery does 

a job on approximately 200 
gallons of oil per day. The oil 
that is fed into it is used crank- 
case oil, taken from more than 
3,000 vehicles monthly. Army 
experts consider the oil refined 
by the apparatus to be as good 
as the original oil, or even 
superior. The process used is 
somewhat similar to the old 
process for refining motor oil 
from crude oil. The oil is 
purified in 100-gallon vats by 
fuller’s earth 
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INVENTORS’ SHOW 


ICTURED on this page are 

new ideas that came to light 
during the recent Inventors 
Exhibition and Hobby Show in 
New York. Shown at left is a 
collapsible bicycle designed fo 
parachute troops, in use; below, 
inventor Jack Fried shows how 
the bicycle is folded up. The 
two bottom photos show the 
latest thing for wartime mothers 
—the baby pack, by means of 
which Junior can be taken along 
on shopping trips either papoose- 
fashion, right, or, left, on wheels 
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The family group portrait at the right is pleasing enough. 
but the young man prefers to have the particularly pleas- 
_ant pose of himself by itself. The vignetted portrait. above. 


is the result. Photo at the top shows how this is done 


HEN you have a problem negative 
which you don't know exactly how to 
finish, the problem can often be solved by 
vignetting. The process gives the print 
a professional touch when done tastefully 
and it also serves to eliminate many un- 
desirable details that turn up so often on 
the negative. 
Many things can be done with vignetted 
prints; wrinkled coat sleeves cropped out 





CROP BY 
VIGNETTING 


This simple technique re- 


moves unwanted detail. 


by Charles Smith 


of portraits. large shoulders reduced or 
eliminated. or the entire composition 
changed. 

It is often desirable to take one person 
out of a group photograph. This can be 
done by vignetting, with no more than a 
little retouching on the print. Sometimes it 
may seem as though the original negative 
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A vignetting tool may be made with a pair of scissors 
and a stiff piece of cardboard. Use center cut-out 
to change shape and size of vignetter’s opening. 


included the selected subject only. Very 
)ften snapshots can be vignetted into pleas- 
ing portraits and at little trouble and no 
extra expense 

Vignetting. like other photographic 
processes, is easy to do with a little practice 
and care; and needless to say, it takes no 
more time to make a good vignette than a 
bad one, once the technique is mastered. 

Equipment is no problem at all. Any 
enlarger can be used without any expensive 
extras. Although a simple, adjustable vig- 
netting tool can be purchased at little ex- 
pense, this is not essential. A variety of 
efficient masks can be trimmed out of pieces 
of cardboard in a few minutes. Although 
the rapid adjustment feature of the factory- 
made vignetter may save time for the busy 
worker, it is sometimes necessary to cut out 
special shapes which that vignetter will not 
form. 

As illustrated on this page. the masks are 
trimmed out of the cardboard with shears. A 
jagged edge is left on the inside to make the 
edges of the image blend properly without 
requiring that the mask be moved around 
very much during the exposure. 

Several mask sizes should be cut. each 
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Print is finished with licht application of powder 
to background area around head as above. Use cot- 
ton and blend background away from subject's head. 





An artistic, hand-finished appearance can be given 
the vignetted print by nicking little saw-toothed gaps 
from powder background with strokes of art gum. 


in the shape for which you would have most 
use. The most popular is the oval. egg shape. 
which is suitable for most head and shoulder 
portraits. It should be trimmed to point a 
little toward one side and this V peak turned 


Qs 

















In this case a miniature was desired. The head was 
vignetted out of the negative with the aperture held close 
to the paper during the operction; this also eliminated 
the line in the background. The halo effect was achieved 
by rubbing in powder before the miniature was mounted. 





in the direction of the shoulders in the 
negative. This makes the line of the vig- 
nette follow the lines of the body's pose 
The egg-shaped mask can be inverted and 
twisted around to print seated poses of 
babies full figure as well as many othe 
types of composition. 

To eliminate the necessity of making too 
many masks, an oblong piece of cardboard 
can be cut out with one edge straight and 
the other curved. This board should be 
trimmed all around the outside with a 
jagged edge like the one illustrated. Then, 
when you want to change the shape of your 
stock vignettes slightly, this cardboard can 
be placed on the mask and held in the 
proper place by the fingers or paper clips 
while you make your exposure 

The actual work of making the exposure 
is very easy. The mask is held between 
the paper and lens—just a little closer to 
the paper. Experiment will show you the 
best distance for the effect you desire; too 
close to the lens will diffuse the lines too 
much and tend to lessen the exposure 
around the edges. This may cause trouble 
in head and shoulder portraits by un- 
naturally lightening the hair of a girl or 
killing the separation between the subject 
and a light background. 

On the other hand, holding the vignetter 
too close to the paper will cause the out- 
line to be too sharp and maybe show its 
jagged teeth; especially if it is not kept 
in slight motion during the exposure. 

Always hold the vignetter in place when 
you make a test strip, because the vig- 
netting affects the exposure slightly. It 
diminishes the total effective light on the 
paper, making it necessary to give a slightly 
longer exposure than would be required 
for a straight print of the same negative 

Finishing the vignetted print after print- 
ing is very important. If the background 
is pure white it looks too commercial and 
washed out to make a suitable portrait; 
and if partially-vignetted unrelated ob- 
jects remain, they are often confusing 
enough to distract attention from the sub- 
ject itself. The most popular and simplest 
method of finishing is done with powders 
applied by hand 

The powder can be prepared easily by 

rubbing regular pencil lead with sand- 
paper or shaving it off with a sharp blade 
This powder may be used alone, or, if the 
surface of the paper is not exactly smooth. 


it may be mixed [Continued on page 136] 
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SING a photoelectric exposure meter, 

this excellent densitometer can be made 
with little trouble and expense. Because it 
uses such a small light source, heat is entirely 
negligible and there is no danger of warping 
negatives. In spite of the size of the bulb, 
the arrangement of the reflector makes it 
possible to take readings from areas 1%” in 
diameter and even smaller if a meter having 
a “low-light” scale is used. 

The materials needed are: a small wooden 
box, a battery or a 6-volt doorbell transformer 
for use with AC outlet, a pilot light mount 
of the screw-on type, a 6.2-volt flashlight 
bulb, a push-button switch and a reflector 
from an old flashlight 

First drill two 1%” holes in lid of the 
box. Directly below one hole the pilot light 
mount is fastened on a small pillar screwed 
to the bottom of the box. Below the other 
hole is fastened the push-button switch. The 
transformer is screwed firmly to the bottom 
of the box and the primary leads are taken 
through the switch to the 115-volt supply. 
The secondary leads are soldered to the 
terminals of the bulb mount. Over the light 
hole on the lid of the box is glued a thin piece 


Negative Integrator 























This device will check accurately negative contrast. 


of cardboard having an 8” hole punched 
in the center. Lay a piece of tissue paper 
over this hole and focus the light from the 
bulb below by raising or lowering the re- 
flector, held in place by friction tape wound 
around the bulb [Continued on page 136] 


Drawing and photo show construction. Battery may be used instead of AC current and transformer. 
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You can develop eight pieces of 6.5 x 9 cm. or smaller 
sheet and cut film in a@ 28 oz. film tank as follows: 
File two notches on each side of the top reel in a 
straight line in front of center hole. Load with seven 
pieces. Run cord or elastic around top and in cuts. 
Then slide in the eighth piece of film.—L. Maneval. 
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DETAIL OF 
BALANCE 
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A film spool with a flat metal end will provide an ex- 
tremely simple method of opening a new box of cut 
film if used in the manner illustrated in the photo below. 
Push edge of spool through sealing paper which holds 
box cover and push the spool forward.—J. Modroch. 





A wooden and a wire clothes hanger, the tops of two 
coffee cans, a piece of plywood, string and two screw 
eyes are the only materials necessary to build the 
darkroom balance shown above. Cut the wire hanger 
into two pieces, 8” and 16” long. Take out the hook 
of the wooden hanger and insert the 8” piece halfway 
in hole. Drill hole through center of wooden strip 
and insert the longer piece of bent wire.—R. Gross. 





Screw a strap to the wall of your storage closet as 
shown in the photo at the left and you will have a very 
convenient means of setting away your camera with- 
out dismounting it from the tripod. The strap wili hold 
your camera upright and out of way.—J. Modroch. 
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PHOTO CONTEST 


FIRST PRIZE ($10.00) “Bonnet Girl” by John 
Maker, Detroit, Michigan. Taken with Rolleiflex 
on Super XX film. SECOND PRIZE ($5.00) 
“Rhythm of the Islands” by Jack Bagnall, Hunt- 
ington Park, Cal. Taken with a 4x5 Graflex on 
Triple-S Pan. . THIRD PRIZE ($4.00) “Whatever 
Happened to Rommel” by Jack Garber, Brooklyn, 
New York. Taken with Rolleiflex on Agia 
Supreme. FOURTH PRIZE ($3.00) “Lubrication 
Service’ by Ed Arnold. Taken with Argoflex 
on Superpan Supreme. 
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GAS RATION SPECIAL 


Go to market, beach or visit friends on one of these 


babies and forget your gas worries. 


You can cover 


100 miles or better on one gallon of precious fuel. 


by Howard G. McEntee 


Y 71TH gasoline and oil getting scarcer all 

the time, it behooves those of us whod 
are able, to arrange our transportation in 
such a manner that a little of these com- 
modities will go a long way. A small motor 
scooter is one of the most economical forms 
of powered transportation. Unfortunately 
the supply of these vehicles is limited, with 
new ones unobtainable, and used ones scarce 
and prohibitively priced. The answer seems 
to be “build your own.” 

The scooter to be described was evolved 
after the writer secured a second hand engine 


90 


in fair shape. This was carefully recondi- 
tioned, and worn parts replaced, whereupon 
it was found to be very reliable in operation 
This engine is a Lauson RSC. rated at 1.5 
H.P., but any engine of from 34 to 2 HP. o: 
so is satisfactory, as they are all of about the 
same size and general arrangement. The 
prospective builder will probably be unable 
to secure a new engine, but the second hand 
field is very large. An advertisement in the 
local newspaper will usually bring results 
Only general dimensions will be given as 
a building guide, since the construction will 
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naturally be governed largely by 


what parts the builder can gather 
together, as was the case here. 

Construction starts, of course, 
with the frame, which is made of 
1144”x;',” soft angle iron. Old beds 
are a fine source of this material 
First the side pieces are cut to 
length; then with a_ hacksaw, 
slots are cut at points A and B 
(see drawing) on the vertical 
side, up to but not through the 
horizontal side, or, in other words, 
to the apex of the angle. 

The pieces may then be bent 
easily in a vise. After each side 
member is bent at the two points, 
and the three cross pieces are cut 
to size, together with the center 
motor support piece, they are 
about ready for welding. First, 
however, six slots should be cut, 
four for mounting the engine and 
two for the rear axle. Those for 
the engine must be positioned 


Left: Completed scooter with lights, horn 
and rear vision mirror. Some states re- 
quire twin headlights and tail light for 
these vehicles. Check with your Motor 
Vehicle Bureau. Below: Side view 
shows principal construction points. 
Motor is at right angles to chassis. 
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SHIFT MECHANISM 
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Parts details. 
according to the particular unit to be used. 
but should be n that 
pulley comes at about the point shown 
welding can be handled 
auto repair shop 

After these initial welds are made, the 
members must be cut once more at points C 
so that they may be bent at the 
front. 

The bearing for the 


moto! 
The 
by any well equipped 


the 


i€ asured SO 


side 
inward 


front wheel fork on this 
high 
and with a tubular stub at top and bottom. It 
made commercial delivery 
bicycle use, but a bearing tube from an ordi- 
nary adult bike will do very well. This piece 
is held between the upward and inward bent 
front ends of the frame with a bolt 
The bracing pieces running from points C on 


scooter is a cast iron piece about 712” 


was for heavy 


] 


single 


the frame up to the top of the bearing tube 
iron bolted at top and 
bottom and also welded at the latter point 
The tube should slant to the rear at an angle 


of about 20 degrees 


} 


are of 1”x's” angle 


~” bolt is run 
of small 
diameter gas pipe between the side members 


At points A on the frame a 


trom side to side with a spacer 


q? 








FOR RATCHET 


Most materials can be obtained trom junk 




















16 GAGE ENDS AND 
y PIPE PLUGS BRAZED 


me OF" a s 
SEAMLESS wi ex2g0 (ys 
TUBING ~~ ghoves 


MUFFLER 


Frame is made from old bed rails. 


The front fork will have to be built up 
there is no bicycle part of the correct siz 
The lower ends prongs, of the fork are 


from an old bike frame and are brazed 
to a piece of 158” 
The 
through oblong holes cut in the 
of the tubing and curved to butt 
against the inside of the upper portion 


cut 
diameter tubing which is 5 
Id be fitted 


] } 


iower side 


long prong pieces shou 
snugly 
The 
stem of the fork is also cut from a bicycle s 

lable tk -eac end 
as to make available the threaded upper end 
This brazed the 15%” 
which is first bored or filed out for a 


piece is into tubing 
snug 
fit. The bearings and cones from a bicycle 
with the 
washer that hold them in place, complete this 
part ol the machine 

The neck is much longer than those used 

bicycles and must be built up from one of 


the latter plus a piece of tubing that will fit 


' ; 
fork assembly, togethe: nuts and 


inside the stem of the fork. The same tighten- 
ing arrangement as used in standard bike 
practice is satisfactory. Bicycle handlebars 


ind rubber grips are used 
The seat is mounted over the motor and i: 
held on a cut-down bike seat post brazed t 
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- HANDLE -, 
| FRAME-15 x; 
| ANGLE IRON = 3x2 
/ a 
| / 
- | f= CUT, BEND 
. 74 ;AND WELD 
RS { \ s ; 
DING 
IT 
4 ENGINE MOUNT , 
THER SLOTS -1" x 9°" 
N 
HAFT AXLE SLOTS-1°X ¥ --’ ~~ 
| 
FRAME DETAIL 
Here is bare frame with seat support and engine mount shown. Closeup of sturdy front fork construction. 
Cut slots for hold-down bolts to fit your particular motor. Licenses are required by some states 
i curved piece of 1” diameter tubing. This 
= tubing is braced by two pieces of 34”x}.” 
=—@ ngle iron which run back to the main frame 
13° The seat itself is of a large, well sprung type 
ie? | th: vale Pay of “te . j 
hat makes for comfortable riding. All joints 
5 yf the seat support are brazed and the whole 
ipod may be removed from the frame by 
taking out three bolts 
We come now to the power and drive 
iechanism, where lie most of the procure- 
1ent and construction headaches. The 
t wheels are heavy duty type with ball bear- 
- ngs, carrying husky 4 ply tires of 10x3 size. 
7 The rear tire must be of the so-called “lug 
sig base” style, meaning that the tire has moulded 
so 7 
2 ridges running crosswise around the inner 
ni circumference, which fit into slots pressed in 
earn the steel wheels. These ridges or lugs pre- 
ug] 
Th ent the tire from slipping around the wheel 
7 nder power. Do not try to use a smooth- 
‘ , ype tire as it is wasted time, a fact ascer- 
end : : 
bir tained by sad experience. Either style of tire, 
ipine . 
ile iowever, may be used on the front wheel. 
a These tires are usually of single tube con- 
CVCL " 
te struction with no inner tube. 
this Wheels for these small tires are usually 
nade in three pieces, consisting of a hub 
i arrying the ball bearings, and two pressed 
sien teel discs to fit in the tire, the three sections 
‘Hl fit held together by [Continued on page 132] 
iten- 
bike Above: Gas tank feeds motor by gravity. Dome- 
in shaped gadget near wheel is generator. Right: 
; Clutching arrangement is operated by idler pulley 
center) which raises and lowers to engage or dis- 
nd is engage driver pulleys. Wheel itself (with sprocket) is 
od 1 in turn driven by chain from sprocket on pulley shaft. 
93 
sted August, 1943 . 


























( NE of the more popular types of foods 

on the market during the present period 
»f food shortage and food rationing is the so- 
its 


called “dried” food, sometimes called by 
more technical name, “dehydrated” f 
Samples of it are on the counters of every 


ood 


‘ 


*) 


A yes 
4 wl! AS 





Now that your Victory garden has started to 
flourish and you're getting ready to bring in 
those juicy vegetables you have been talking 
about, why don’t you dry up? We mean dry up 
the vegetables, of course. This dehydrator will 
dry them so you can keep them till winter. 













FOOD DEHYDRATOR 


delicatessen and grocery store throughout the 
Milk powder, 


peas and even those small pack- 


country. dehydrated prunes 


beans and 
granulated chips which 


ages of mysterious, 


can be dumped into a quart or so of boiling 
water and will. turn into one of the most 


and healthful stews you have 


‘ " 
sai VULY 


ever tasted. belong to this new trend 


in nutrition 
A “dried” food 


is exactly what its 


name implies—a food from which 
almost all the moisture has been 


extracted, one which has been thor- 
oughly dried. What is the advantag« 
of dehydration? 
of foods at least 10 times, and makes 
it possible to keep them for indefinite 
without 
It is a much simpler process 


It reduces the bulk 


periods of deteriora- 


tion. 


time 


Photo shows arrangement of 100-watt bulbs 
(connected in parallel) and horizontal fan. 


Mechanix Illustrated 


























Photo above shows one of the five wire-mesh trays. 
Storage bags can be made of waxed paper with edges 
folded and stapled together as at upper right. 


an canning, for it requires no laborious 
woking and stirring, and waste is reduced to 
minimum. To restore dehydrated foods to 
freshness almost equal to new, it is only 
cessary to add them to boiling water so 
iat they may regain the moisture they lost 
the dehydrating process 
Here is a simple dehydrator you can put 
ether in a few spare evenings 


+ ; 1! 
S initial cost IS sMall, 


its inexpensive to 


ite and it will go to work on your Victory 


den vegetables such as _ string beans. 





ots, spinach, etc., so they'll be where you 
reach them when that “rainy day” comes 
ng next winter 
It's made of soft pine and plywood. If the 
wood is difficult to obtain, any of the com- 
sition wallboards on the market will make 
satisfactory substitute. Make the frame- 
rk of 34”x134” pine. The two sides are 
st: 3642” high including 42” for a foot on 
h of the vertical members. The side pieces 
nnecting the members should be 1432” 
ng, making an overall depth for the de- 
lrator of 18”. Nail a sheet of plywood 
x1612” over the inside of the side frame, 
wing a 34” margin in front and back. 
Vhen the sides have been constructed, con- 
ct them at top and bottom by 1442” pieces 
pine as shown in the photograph, making 
overall width of 18”. These pieces will 
in the 34” margin previously allowed 
nailing the plywood to the sides. 
Cover the back with a sheet of plywood 
x18”, and the top with a sheet 18”’x1844” 
e extra 44” will cover the plywood back 
it a 5”x5” hole in the top to allow for ai: 
sage. The bottom is left open. The doo: 
ade of 5-ply [Continued on page 140] 
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Semi-invisible hinge fits in door rabbet as 
Fan blows hot air from bulbs (below). 


above. 
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Automatic Rat Trap 


A RAT TRAP which is automatic. gets re- 

sults and will last indefinitely, can be 
made quickly and easily from old gasoline or 
vil drum. Cut the head from drum, punch 
two holes in rim and use heavy wire for a 
shaft. Make pedal of light tin, just big enough 
to clear sides of drum. Bring pedal to an 
exact balance on shaft so that it whirls at the 
slightest touch. For a scent, rub pedal and 
sides of drum with strong cheese. Fill drum 
half full of water and set near high box. 
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WOODEN CHUTE 
TO BE USED IN 
PLANTING OR 
RESETTING 





















Wooden Planting Chute 
I IGGING a small hole in the ground. 
setting in it a small plant and then 
tamping the earth around the roots sounds 
like an easy job. but after repeating a few 
thousand times, the ol’ back begins to ache 
and the task takes on major proportions. The 
chute shown above is the remedy. To use: 
jab the point into the ground, rock back and 
forth to widen the hole. let the plant slide 
down the chute, pull out the chute and tamp 
dirt with foot 








HINTS FOR THE 
VICTORY FARMER 


——_—_- -—_ ——__ --—- - -- 


WHEEL RAISED 
TO LEVEL ENGINE 
x 


———— 


-TOOL BOX 


ENGINE BOLTED TO 
‘ WHEELBARROW 




















Portable Gas Engine 


fpr are many times on the farm o1 
country estate when a bit of portable 
power is needed. The portable farm engine 
above will solve the problem very nicely 
Take the sides from a flat-bottom wheel- 
barrow and bolt the engine to the base. Notice 
the elevator front leg and method of locking 
rear legs to the ground. Use long lag screws 
to hold legs to barn floor. 





Ties For Garden Vines 


PAGHETTI-COVERED “push back” wire 
used in radio work, is excellent for tying 
grapevine and creeping plants around the 
garden. Clip the wire into short lengths and 
tie the vine to the support with a single twist 
When vines grow very rapidly, the wire is 
flexible enough to give and thus keep the vine 
from strangling. 
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Arbor of Non-C 


FEW hours of your leisure time will be 

sufficient fo. you to construct this attrac- 
ve addition to your garden or lawn. Seats 
re fixed but the table is removable. Tar or 
reosote the ends of four 2x4’s and set 18” in 
he ground. spaced as indicated. Nail on tem- 
orary battens and diagonal braces to hold 
hem in place until the top is assembled and 
e structure otherwise completed. The two 
iain arches are scroll-sawed from 2”x8” 
aterial and built up of three pieces each, lap- 
inted and'screwed as shown. Intermediate 
ches are battens secured to horizontal strips 

the underside. Seats are secured to the 
ner posts, the battens serving as seat- 
icks. Note that the table is made narrow 


ough for easy access to the seats. 
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TAR OR 
CREOSOTE POSTS 


8x 36x! 

























Short lengths and 
scraps of lumber 
are used to make 
this garden arbor. 


Follow the structu- 
ral drawing at left. 
Paint white or leave / 
in its natural color. 






















A sandwich server, a 
utensil holder and 
single serving trays. 


by 
R. L. Fairall 
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5 pw “Goony-bird” sandwich server is 
made of 42” surfaced stock. The two 
birds and a beak for each are jigsawed 
and the beaks are nailed and glued in 
place. The 6x12” base then is cut and 
the birds nailed to each end. A 32” dowel 
and two 14” dowels each 13” long are 
glued into the holes drilled for them in 
the bird sections as indicated by the 
dotted lines in the squared drawing 
Finish the server in enamel. The wings 
should be painted blue with yellow 
scallops; the face white; the beak, legs. 
and top of head orange: the feet and body 
yellow. 

The handy holder for barbecue utensils 
will hold forks, spatula and tongs. The 
main section and the noses for the figures 
are traced to 42” surfaced stock and 
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jigsawed; the four hands traced to 1” stock and also 
jigsawed. The two disks which are the noses of the 
figures are fastened to the faces by two nails driven 
through from the back. A cup hook is screwed into 
the under side of each hand [Continued on page 144] 





 STOC 









THE SCHOOL SHOP 


Conducted by Gilbert Paust 


Ground Instructor and Lieutenant, Civil Air Patrol 


Lesson 7—Maps of the Earth 


7 HIS is our first aviation lesson on Naviga- 
tion and in it we’re going to learn a few 
startling things about old Mother Earth— 
about her face in particular. Just now she’s 
wearing a rather worried look because people 
aren’t treating her as kindly as she deserves, 
but nevertheless her face hasn’t changed very 
much through the centuries, and it presents 
to the modern pilot just about the same type 
of problem it presented to early navigators. 
Navigation is the science of finding one’s 
way from place to place on the earth’s surface. 


ti” 
ae 


Spring 


<=s< Summer 
a 


Air navigation, or avigation, has to do with 
finding a course through the air above the 
earth. There are different methods of air navi- 
gation and we'll consider them all in due time 
but for the present let’s be content with a 
study of how we locate a place or fix on the 
earth, because we can’t do any flying until 
we have solved this problem. 

If Christopher Columbus were wrong and 
the earth were flat instead of round, riga- 
tion would be very simple indeed. All we 
would have to do would be to make a flat 


91,500,000 miles 


Movement of the earth around the sun causes the different seasons. Rotation on its axis causes day and 


night. The drawing above shows these motions of the earth. 


The equator is a great Any meridian is a great 
circle circle 


C = center of the earth 


The great circle is described below. 


A parallel is NOT a great Any plane passing through 

circle the center of the earth 
cuts the surface in a great 
circle. 
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The problem of making an accurate, flat map of the round earth is not a simple one. 


map of the flat earth, mark off our continents 


ind cities, and select our courses just as we 


would choose our moves in a checker game. 
The earth is round, however—not exactly 
round but slightly flattened at the poles—and 


that complicates our map-making quite a bit 
io 


To make a flat map of a round earth is not 
simple task. 
Let’s take a brief look at the type of earth 
in which we live. It is a planet belonging to 
2 solar system in which our sun is the center. 


It is approximately 9212 million miles from 
the sun and performs two important motions 


vhich we should consider. It rotates on its 
ixis once every 24 hours, which motion causes 
> and night. and it also travels in an almost 
rcular path around the sun once every 36514 
lays. giving us the various seasons of the 
ear. Every four years we add up the 14-days 
nd have a leap year of 366 days. Remember 
at the sun does not move: it is a fixed star 


4ugust, 1943 


The sun does not rise in the morning and set 
at night: it is the rotation of the earth which 
causes this apparent motion of the sun. 

All of us are familiar with the Equator. It 
is an imaginary circle drawn around the earth 
equidistant from the poles. Since there are 
360° in every circle, there must be that num- 
ber of degrees in our Equator, also. If the 
earth rotates on its axis at the rate of 360° 
(for one complete turn) every 24 hours (one 
day), by dividing 360 by 24 we get 15° PER 
HOUR which is the hourly rate of rotation of 
the earth. Our Equator can give us a little 


more information. too. Its length is approxi- 
mately 24,870 miles. In its 360° are 60 x 360 


minutes, for 60 min.—1° just as 1 hour of 

time contains 60 minutes. If we convert 24,870 

miles to feet and divide by 60 x 360 to find 

the number of feet in 1 min., we get about 

6080 feet which is taken as a standard for 1 
, 


| mile. Therefore 1 min. at the Equator 


Photo by Herbert Gehr 
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LONGITUDE 
ANGLE OF LONGITUDE 


EQUATOR _ GREENWICH 


MERIDIAN 
SOUTH POLE 











Latitude is the angular position of a point North or South of 
Equater. Longitude is its angular position East or West of Green- 
wich Meridian from 0° to 180°. Figs. 1, 2 and 3 explain. 





Four meridians divide 
the United States into 
four separate time 
zones or belts as 
in drawing at left. 


equals 1 nautical mile, and 1° at the | 
Equator equals 60 nautical miles. A 
knot is a unit of speed equal to 1 | 
nautical mile per hour. It is incorrect 
to say that a ship travels at a speed 
of 25 knots per hour. Its speed would 
be 25 knots, meaning 25 nautical miles 
per hour. Remember these 
You'll need them for any 
study you may take later. 
Now let’s see how we determine a 
fix on the earth. When you plan to 
meet a friend at the corner of X street 
and Y avenue in your own home 
town, you are establishing a fix. It 
is a point lying at the intersection of 
two lines. The same is done on the 
earth’s surface. The 


values. | 
advanced | 


avenue is a 
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The Mercator chart is 


tion. Earth’s surface is 
srojected on sides of 


cylindrical projec- 


cylinder as shown 
drawings at right. 








eridian of longitude, the street is a 
irallel of latitude. A meridian is an 
naginary circle drawn around the earth 
i\rough the poles cutting the earth in 
alf. The Prime Meridian or Greenwich 
Veridian is one which passes through 


the small town of Greenwich, a suburb 


London, England. Longitude is the 
ngular position of a point East or West 
from 0° to 180°) of the Greenwich 
Meridian. On page 102, Fig 1, if A is 
he center of the earth, the angle be- 
ween the Greenwich Meridian and AB 

ll be the longitude (West in this case) 

any point on the meridian passing 

rough B 

A parallel is an imaginary circle 
irawn around the earth parallel to the 
Equator. Latitude is the angular position 
f a point North or South (from 0° to 
10°) of the Equator. In Fig. 2 the angle 

tween the Equator and AB represents 
he latitude of every point on the parallel 
issing through B. In Fig. 3 New York 
es approximately at the intersection of 

40th parallel North of the Equator 
nd the 74th meridian West of Green- 
ich. Its position, therefore, is about 

North Latitude and 74° West 
ngitude 

The United States is divided into 
four separate time belts which are 


The Lambert map is a conic projection. The 
surface of the earth is projected on a cone. 
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Drawings at top show comparison of Mercator and Lambert pro- 
Gnomonic projection (on flat plane) is shown above. 


jections 
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determined by four meridians pass 
ing through the country. As is 
shown in the chart at the top of 
page 102, 75° West marks the 
Eastern Standard Time Zone, 90 
West—the Central Standard Tims 
Zone, 105° West—Mountain Time 
and 120° West—Pacific Time. East- 
ern War Time is one hour earlier 
than Eastern Standard Time. 

The term great circle is one with 
which we must become familiar be- 
cause it is most important to navi- 
gation. Any circle drawn around 
the earth which cuts the earth ir 
half is a great circle. As shown it 
the drawings at the bottom of pags 
100, the Equator and all meridians 
are great circles whereas a paralle 
of latitude is not a great circle. The 
shortest distance between any tw 
points on the earth’s surface lies or 
a great circle. Naturally in our navi- 
gation we desire to take the shortest 
routes possible, and our problem is 
to determine the great circle track 
or route. Its solution will lead us 


directly into our study of course 


Some people still believe the earth to be 
flat, but don’t base your map studies on 
this assumption or you'll wind up behind 
something round—the 8-ball. Drawing at 
left portrays favorite argument of flat 
earth advocates, who say that people and 
objects which have vanished mysteriously 
(like Amelia Earhart) are really stuck on 
the bottom side. where they were sucked 
by gravity after falling off the edge. Here 
we solve three famous “disappearing 
acts’: A-——the Dinosaur; B—Dodo bird 
C-—Judge Crater. The strong man is Atlas 





Mechanix Illustrated 





























Measuring great circle track with flexible ruler. Great circle track is always the shortest route. 


Ships sailing from 
New York to London 
follow the great circle 
track which takes 
them Northeast, East 
and then Southeast. 
This distance is only 
3.473 miles compared 
with rhumb line dis 
tance of 3.614 miles. 


‘tting, and so we will postpone it 
ymentarily while we consider the 
rious types of maps at our dis- 
sal 
It is just about as impossible to 
epresent accurately the surface of 
earth on a flat map as it is to 
tten out the skin of an orange 
thout tearing it. Therefore mathe- 
tical projections of the round 
rth on surfaces which can be 
lattened out—such as a cylinder, a 
ne or a flat surface itself—are 
sed. For all our ordinary methods 
navigation in the United States 
two are important; the cy- 
drical or Mercator and the conic 
r Lambert. To visualize the Mer- 
tor projection, let's look at Figs. 4 
1 5 on page 103. Let’s imagine 
have [Continued on page 138] 
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Kitchen Knife Rack 


ROLLING pin and clothespins 
f£& are combined to make this cleve: 
little combination holder, knife rack 
and utensil hanger for the kitcher 
The clothespins with their cutout ends 
are naturally adapted to hold knives 
utensils, etc. Utensils may be hung 
over as well as in the clothespin pegs 
The two upright pegs in the top make 
a convenient rack for recipe cards 
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—~ <€ Non-Clog Salt Shaker 








SALT shaker top that has pins which 
f& fit into the shaker holes to keep them 
cleared in damp weather can be made by 
driving brads into a cork as shown at left 








ra" SALT SHAKER 














Old Record Cleans Iron > 


‘*TARCH has a tendency to stick to the iron 
\7 when ironing starched clothes and soon 
forms a crust. To prevent this and keep the 
iron smooth, run the iron over an old phono- 





graph record regularly 





Mechanix Illustrated 















ion> HOLE i: 


HOLES BORED | | 
# AT A SLIGHT 


R HOLES FOR UPRIGHT | | 


ne — —t— . - = 
a HOLES 13 APART | 








that 


pate 
scra 
leng 
han 











spins 


leve! 

rack 
cher 
ends 
lives 
hung 
pegs 
nak 
Is 


‘hich 
them 
e by 

left 











Iho 


Tape Measure 


N EMPTY adhesive 

tape spool is just 
the thing on which to 
wind your tape meas- 
ure. In this way the tape 
will be kept neat and 
clean and ready to use 
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Aid To Pipe Smokers > 


F YOU'RE an inveterate pipe smoker, you've 

doubtless been bothered by the hard crust 
that forms inside the bowl of your favorite briar. 
A sharp knife will remove a good part of this 
crust for you, or you can use one of those 
patented scrapers. An extremely satisfactory 
scraper can be made easily by mounting a 2” 
length of hacksaw blade in a short wooden 
handle as shown at the right. 
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< Simple Shelf Support 


] HEN there is a basement or attic shel! 

to be installed, you will find that a 

couple of discarded hacksaw blades will 

provide handy side supports for the shelf 

Turn the blades so the teeth face the wall 

and fasten to the shelf with screws and to 
the wall with a couple of screw eyes 


PIECE OF 
HACKSAW 
BLADE 





Cleaning Celery 
ELERY is a healthful 


food, rich in vitamins, 
but the stringy backs of 
those heavy outside stalks 
are not very edible. Here 
again an old hacksaw blade 
can be used to good pur- 
pose. Wrap one end of the 
blade with a few layers of 
adhesive tape to protect 
vour hand and use it to 
scrape away the stringy 
part of the celery 









TOOLS FOR 
BOAT BUILDING 


am Simplify and speed up the 
& job by knowing your tools. 






by 
J. A. Emmett 















UST what tools you'll need for working 

on that boat you intend building after the 
war will depend on its size. on what power 
tools will be available. and on your chances 
of borrowing certain others. A good idea is 
to visualize well in advance what will be re- 
quired then buy top grade tools. if only one 
at a time, and take advantage of any local 
offering of worth-while used ones. For if 
everything must be bought at once the bill 
will either run to a tidy percentage of the 
building cost or you'll be tempted to buy poor 
grade tools. only to find them a nuisance, par- 
ticularly if you're building a boat of any size. 

Building a cabin boat, for example, will re- 
quire a fuller assortment than will a smaller 


Tools for boat building begin before any wood has been cut. 
Pencils, rulers, battens and paper start the job in laying 
down lines and marking patterns, as below and at top. Left. 
above: A draw knife is very useful in rough trimming parts to 
shape. Left: Electric drill saves much time in boring for screws. 
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An ordinary hammer is useful for driving 
home drift bolts or keel bolts, as above. 





Chisels (three or four sizes) and mallet are indispensa- 
ble for cutting stem and keel rabbets. Keep them sharp. 





open one; heavy members of the backbone, 
rabbeted chine logs. etc., can often be marked. 
then taken to a mill or professional builder's 
shop for sawing out. This not only saves 
building time but avoids a lot of hard work 
and makes several heavy tools unnecessary 

In most plans for smaller boats dimensions 
are given for getting out the stem, transom. 
and temporary building molds. For large 
full-size laying down of the lines 
according to the tables given, either directly 

a clear floor or on paper tacked over it. 


ones, 


will be necessary. and certain tools required 
for the work. None of these is expensive 
Six, 12. and 18-ft. straightedges can be 

lered from your lumber’ mill—1”’x2” 


straight sticks of some seasoned wood that is 



























Right: A number of “C” 
clamps are required in 
framing up a boat, 
either round or V bot- 
tom. Note how the 
steam-softened frame is 
trod into place 
clamped to the tempo- 
rary ribbands until it 
has a chance to “set.” 


Left: Wooden blocks are 
used between plank 
and clamp to avoid pos- 
sible marring of plank 


not apt to warp such as spruce, cedar, fir or 
redwood. A couple of bending battens, 5%” 
square and several feet longer than the boat. 
if possible, will be required to lay in curves. 


A 6-ft. folding rule for measuring—a steel 
tape will be an advantage but not necessary 
if the rule is used carefully—a framing 


with at least a 2-ft. arm to get lines 
at 1ight angles to one another where re- 
quired: a pair of dividers with 10” legs for 
accurate spacing of lines now and later; and 
a common chalkline for striking perfectly 
straight long lines. 

The next step in the work, or the first in 
building a boat not requiring “laying down,” 

construct temporary building 
lumber for these is ordered in 


square 


will be to 
molds. If 


then 





Below: Professional calker is an artist at his 
work. Note calking mallet and irons in can. 
Amateur can use chisel mallet, one iron. Right: 
Sharpen tools on grindstone and whetstone. 








Left: An inexpensive screwdriver bit in the brace will 
turn that screw in fast and solidly. Use ratchet for last 
few turns. Above: Professional equipment is long 
ship’s auger for boring deep, straight holes. Below: 
Keep your plane flat and level so edges will test true. 


various correct widths, about the only saw- 
ing necessary for a V-bottom boat will be 
across the grain, requiring a handsaw with 
crosscut teeth. Don't try to save money on 
this but buy a reputable make of good 
quality; a 26” blade with a straight back and 
9-point teeth will be found right for average 
work. Where a good deal of cutting with the 
grain must be done, and a power bandsaw is 
not available. a 542 point hand ripsaw will 
cut true and fast—buy it in addition to the 
crosscut. If sharp curves must be cut a key- 
hole saw will be required. Your saws must 





be kept good and sharp; this means filing | 


half a dozen times during the building of a | 


sizeable boat: few of us can do this correctly. 
but your local mill probably has a man who 
can. Small carpenter's squares will be re- 
quired, and as they can be bought for around 
75 cents each you may as well get three of 
them for use throughout the job—a 742” try 
square: a 9” combination. and a sliding T 
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bevel. A plane may be required 
in making the molds, but will be 
covered later. 

Fastening the different parts 
of the molds together will re- 
quire a hammer—any fair grade 
tool will do—and a screwdriver 
if screws are used. An ordinary 
screwdriver will serve, but isn't 
the ideal type for boat building. 
If a number of comparatively 
small screws are to be used, as 
in planking, an automatic or 
push type screwdriver will not 
only speed work, but when fitted 
with a drill bore the lead holes 
as well. It will not be heavy 
enough for large screws, and to 
get those last few turns required 
to sink the big ones home buy 
a 15 cent screwdriver bit for use 
in an ordinary brace, ratcheting 
the last turns down. A counter- 
sink bit, about the same price. 
will also be required to let screw 
heads into hardwood. 

With the molds completed. a 
temporary building form or base 
will probably be set up for a 
small boat and molds mounted 
upside down over it. This may 
be of rough lumber but must be 
accurate, necessitating a 4-glass 
level at least 2-ft. long. This 
will also be used to. get 


molds [Continued on page 134] 


With assortment of tools shown at right 
you can build any wooden craft up to 
50 ft. or more. You probably won't need 
them all—one or two from each group 
should suffice for the average amateur 
boat builder. 1) Crosscut saw. rip saw, 
keyhole saw and hack saw. 2) Six dif- 
ferent types of planes, left to right: 
Rabbet plane, curved-face plane, small 
low-angle plane, two jack planes and 
bull-nose block plane for hollowing out. 
Nos. 3 and 4 or 5 are all you'll need. 
3) Adzes are handy for hewing out 
heavy timbers. Here are regular type 
and curved one for hollowing. 4) Ham- 
mers, chisel mallet, wood rasp, calking 
irons and compass saw. 5) Odd tools 
for measuring. Squares in background, 
tules, dividers, chalkline on _ reel. 
scratch awl, marking gauge and level. 
Bevel gauge is also help in getting out 
frame bevels. 6) Watch your fingers 
with these! Left to right: Gouge, heavy 
chisel, drawknife, spoke shave and 
hatchet, three smaller chisels. Sharp, 
straight knife should also be included 
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Making Microfilm 





¢ 
3. use ,a\- 
s mont at anal 
whe ro an 
s wt trom ease 

as ndet 

yooP 
Microfilm-covered model \ ICROFILM, covering material 
planes rank among the i for the modern high per- 


top notch record holders. 
formance model airplane, is easy 


to make. We show you here, by 

means of photographs of the actual process, just how 

itis done. The fluid itself is obtainable in most model] 

supply stores—and your bath tub will serve as your 

microfilm factory. Light in weight, it makes even the 

featherweight job lighter, and brings records within 

- reach of even the otherwise sluggish jobs. If you've 

never tried this new material, here’s how to do it. It 

won't take you long to try out this process, and you'll 
more than likely be very glad you did. 


Set the panels in the microfilm and stick the latter to 
framework. Trim off excess with cigarette butt. 
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MODELS 





1863 AUSTIN ;~>—— 
STEAMER 


Fourth in MI's series on 
models of early automobiles. 


i ee present generation of | 
(former) motorists have the - 
impression that the first automo- 
biles were developed around the 
turn of the century when, in fact, 
self-propelled road vehicles were 





built and run as early as 170 years A real pioneer, the Austin steam car was built in England 
rear axle, like a 


in 1863. , 
ago. The clumsy Cugnot steam British Connecting rods drive direct on 


tractor made a trial run in France s 





locomotive. Water tank is seen 





behind seat. 








in 1770, steam coaches did a brisk 
Rescate 2 ; a NAIL TO SEAT WITH 
business in England in the nine SMALL GRADS» 
teenth century, and an inven- ~- 
tive American, Oliver Evans, built 
several tons of lumber and hard- 


ware into an amphibian in 1805 
CLOTH 







n- STUFF WITH 
COTTON 





which ran, after a fashion. on the COVERING ~ ee To rr CUSHION 
SEAT 


streets and waterways of Phila- 










-RADIUS ROD 





























DIVIDED IN 
MIOOLE 


FOR CLARITY NONE OF MECHANISM 


g 
q ee 
EXHAUST _. 

WATER STACK ~~ 

TANK STEERING LINK --- 
| wo = a REAR 

TOP SHOWN FORWARD OF REAR AXLE 

wi | | tt+t++tt typ bit pty 
Lo } 1 { Bi 4 
bps + 4 = +—+t+—+-+ on om On On On Oe Oe | 
Sees seeeees 4 SSSR eeeeeeees 
b iaadpanlinall | ne ee oe 

ERED SBORKRARER TD 


| 
Seer 

| i 
eee 









113 





MODELS 





Another early steam car was the Mobile, here photo- 
graphed on Hollywood Boulevard in 1900. Several 
thousand of these jittery puff-wagons were sold. 
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delphia. (See illustration, page 115.) 

Hence, the Austin steam car de- 
scribed in this article is by no means 
the first, although it was built in 1863 in 
England. Quaint as it seems, great 
credit is due to its designer since he 
had few precedents to start from, with 
the exception of a horse-drawn car- 
riage body and wheels and heavy 
steam engines of the locomotive type. 
In fact, the mechanical principle is 
much on the order of the English loco- 
motive in which the cylinders and 
cranks are between the wheels. This is 
probably the earliest original model of 
a self-propelled vehicle preserved to- 
day, now on exhibition at the Edison 
Institute, Dearborn, Mich. 

Several interesting features are em- 
bedied in this vehicle. There is no 
differential and the crank shafi ap- 
pears to be divided in the middle, one 
cylinder on each shaft, driving the 
rear wheels independently. The boile 
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located under the seat and 
floor boards, is obviously 
fired with coal, and the draft 
forced down through the ex- 
haust stack by the spent 
steam from the cylinders. The 
stack, by the way, looks very 


much like an inverted stove | 
pipe. Inasmuch as there is no 
cross-head or joint in the 


piston rods, the cylinders | 
must be of the oscillating 
| 


Ca without horses shall go 


type | fad accidents fill the world with woe 

Compared with the sturdy cated insular as tie terse, of ci the 
steering gear of modern cars | 1 part. © 9 bean tw the oxen a . Fi 
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The turret block shown above was machined from 
cast steel. A hole is being tapped for one of 
the bolts that holds the chip guard or “skirt.” 





INDEXED 
TOOL-POST 
TURRET 











Turret set up for machin- 
ing duplicate parts on 14” 
lathe. It's attached to 
slotted casting bolted in 


’ . to lathe cross-slide. 


NE of the most useful accessories for a 

lathe that is to be used in making dupli- 
cate parts as well as for ordinary turning is a 
tool-post turret. Often the making of such a 
turret is the first step in converting a lathe for 
war production. Here is a turret having a 
simple, positive indexing mechanism that is 
superior to many of the spring-plunger and 
fixed-pin arrangements so often used. 

The tool block of this turret does not lift 
from its base while shifting from one tool to 
the next. This keeps chips from getting be- 
neath the block. A sheet-metal skirt en- 
circling the tool block (Fig. 8) 
protects the joint between 


furthe1 
block and base 
against chips 
The indexing mechanism consists 

notched plate fastened to the bottom of the 
block, and a movable steel pin (Fig. 3A) that 
engages the notches. A hand lever controls 
the pin, and a spring attached to the lever and 
base block holds it against the disk. Th 
pin rides in a hardened steel bushing. The 
drawings and photographs show a round pin 
which has proved satisfactory over a period 
of months of use. It might be better. however 
to provide for adjustment of the clearance 
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SHOP & 
between the pin and the hole 
through which it slides. One way 
would be to use a square pin and 
install adjustable gibs alongside 
it. Make the tolerance between 
pin and bushing as close as pos- 
sible. A simple way is to use a 
fine lapping powder, after the 
parts are hardened. Note that the 
pin and notches are positioned so 
that, as the nut on the hold-down 
bolt is tightened, pressure is 
exerted against the flat surfaces 
of pin and notch by any dragging 
force that may tend to rotate the 
turret. The index plate shown 
has four notches: you can add 
intermediate ones if desired, so 
the turret can be indexed at 
angular positions. The index plate should 
be hardened for wear, although a plate 
machined from cold-rolled or similar steel 
and used without hardening will give a 
lot of service 

The turret illustrated is mounted on a 
special block that takes the place of the 
compound slide on the carriage of a 14” 
lathe. This block. bolted to the cross 
slide, has T slots for the turret and back 
cut-off tools. A more flexible arrange- 
ment, however, is to make the turrets so it 


Drawing below gives dimensions and details of 
turret top and index plate (see parts photo above). 


et 


cpl 






Above: Various parts of the turret. See drawings for iden- 
tifications. Below: Filing index pin notches in the index 


plate with triangular file. Notches are 90 degrees apart. 
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OPTION CONSTRUCTION 
TO PERMIT ADJUSTMENT 





~~ FOR WEAR 
™ 
\. RING(HARDENED STEEL 
~ \ OR BRONZE) 
“4 \ 
_ \ \ 
\ \ 
>» \ 
{{ \ It re 4~20 SET SCREW 
QW t 4 SPACED 60° OR 90 
ba /] | Lett: Base and index pin 
. 7* HOLES FOR gOR is mechanism should be 
‘HOLLOW HEAD made to these measure 
BOLTS- ments, Below: Any thin 
po ele scrap sheet metal can 
be used for the protect 
ing turret skirt or guard. 
- AST 
x , ; IZA ’ was 
, KS 
MECHANISM y “s YH 
4 ys YA v2 tH}, 
oP TIC : 4 WA ZG y Yj, 
: HANOLE y + tA Lys Yj, MAKE TriS PART 
7 1 24 ee a: A. (mM) WIDTH OF 
< SOS ny OT IN SL 
p, S f \ SY WY ie oy 1 SLIDE 
; Ni TaD MY SANS Lo 
FIG 3.-BASE - 3 = 
Cah De rh lnited in Lne ev ila tool post - ~ 5 
slot. Exact height of the turret block am 
will depend on the dimensions of the y SOR TURRET SkIRT 
lathe: that is t distance between 
" ry } l 2 
the top of the 1 Siol and the lathe < 35 > SHEET METAL C 
centers. Points of tool bits held in the AS TIN-CAN MATERIAL 
slots should be approximately in line : le 
—_ ] 5 ae | > 
with the centers. Final adjustment is . 
accomplished by the use of shim strips 
. a a pa— A 
beneath the bits 
The fit between the turret block and 
its base should be as snug as you can P ; SECTION A-A 
make it. for any looseness here will i, 
affect the accuracy of the tool settings Se. Be _ 


Use lapping compound in fitting the 
int. Take-up bolts might be added to 
the base, their ends pressing against the L 

base of the turret block (at the 2.750” 
liameter) or against an inserted ring which 
n turn presses against the block, to eliminate 
looseness resulting from wear or poor fitting 
Construction of the turret is shown by the 
Referring to the 
drawings, the various parts include: Fig. 1 
Cast steel is 
i satisfactory material; or the blank can be 


{rawings and photographs 
Turret block after machining 
built up by welding pieces of machine steel 
together 

Fig. 2 
Note shape of notches, the little space at the 
bottom being for the purpose of catching dirt 
that otherwise might prevent the index pin 
trom seating. 


Index plate as seen from bottom 


base 


Fig 3—Details of piece The out- 
side diameter (4's inch) may be varied 
18 


to fit the tool post or cross-slide block used 
Fig. 3A—This shows the index-pin mech- 
nism. The lever used on the model 


vated was salvaged from an automobile junk 


illus- 


heap: it originally controlled the cowl venti- 
lato 

Fig. 4. Nut-and-knob arrangement used 
mn hold-down bolt 

Fig. 5—-The hold-down bolt Its length 


will depend on the height of the turret, depth 
of the T Also, the diameter of the 
head will be governed by width of T slot 


slot, etc 


Fig. 6--Washer used between nut and 
turret block. 
Fig. 7—Plate that enters T slot of carriage. 


its width depending on width of the slot. The 
bolt head rests in recess of center hole. 
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Fig. 8 -Skirt or chip guard encircling 
urret block and base 
If properly made, this turret will give 
ong and accurate service. The model 
llustrated holds its settings faithfully, 
ind never has been jammed by chips. 
For large lathes, the block size can be 
ncreased, say to a diameter of 4”. Ma- 
hining operations are conventional. 
pin The tool-bit slots may be cut with a 
be nill or shaper. The index plate should 
re . . . e 
hin be turned to final diameter after fasten- 
an ng to the block; it is a good idea to 
ect have the plate ready and machine it at 
rd. he same time the bottom diameters of 
he block are turned. 
In using the turret, use the lever to 
orce the pin into the index-plate 
1otches while the hold-down nut is 
wing tightened. Usually the spring 
annot be depended upon to exert 
nough pressure 
— sainitaacustimeadieels — 
CLEANING YOUR LATHE 
Perhaps the most important single factor 
n long life and accuracy for your metal 
athe is cleanliness. Chips, dust and 
AL grime allowed to accumulate in and 
around the lathe will cause friction and 
abrasion with consequent wearing of va- 
ous parts. Use an ordinary paint brush 
| for cleaning carriage, bed, gear teeth and 
threads after each using. A vacuum cleaner 
| s also handy for this. Once a week clean 
3 the whole tool thoroughly with kerosene 
“16 : : 
| or carbon tetrachloride, then lubricate. 
l seiasemshasiteaitaeaiaiaiinanaisiinaniadianiall 
od L 
h- Top: Two hollow head bolts 
IS- Bs engaging a plate inside the T 
nk "+ L VARIES WITH TURRET . slot secure the turret base to 
ti- : the carriage so it won't move 
FIG. 5. HOLD DOWN BOLT when the hold-down nut is 
loosened. This is more rigid 
ed cz | no On than usual single bolt method, 
to, | STEEL meal *. , BOLT TO but turret block must be lifted 
= \s ” IT NOTCH in order. to loosen the hollow 
— 5S) ! 
ates on 5 FIGS head bolts. Above: This shows 
th + “BIT underside construction of turret 
he od v A block, etc. Note skirt around 
" C.R STEEL block: its bent-down edge en- 
nd \ ory , circles the base. (Offset sur- 
KC je SPACE HOLES TO 
= } MATCH THOSE IN face of base is not necessary, 
X i BASE AND M’ FIG.2 but was made on original in 
ge, a order to ease machining.) Left: 
he Construction details (see text). 
FIG 4. HOLD-DOWN NUT FIG.7.-T-SLOT PLATE 
ed 4ugust, 1943 119 

















Front view of cabinet with doors open shows arrangement of the shelves and storage space. 
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CABINET LATHE STAND = 


F YOU are an 


wor dw orke) 


enthusiastic 
and plan to 
add a wood lathe or large saw 
to your equipment. and espe- 
cially if your workshop is in 
you'll find this 
cabinet 


the basement 
stand 
The plat - 


form will furnish a level base 


and 
well worth while 


platform 


on the most uneven concrets 
floor and the cabinet will hold 
the tools and fittings for your 
This the 
author constructed them. You 


vary the plans to meet 


apparatus is how 
can 
your own situation, of course 

For the platform he laid on 


edge seven 2x4’s spaced about 


Construction details at 


right. 
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aX 
. wae PLYWOOD 
N aT DOORS - 
CENTER 195 x26 
an _— .  , POST 
1 “SHELVES -16)x48 NOTCHED 
Pe ON THREE SIDES | 
FRAME-2° X 4°S | 
Mechanix Illustrated Au 





16” apart. At each end a 1x4. 8’ long was 
nailed to hold them in place. At 16” intervals 
1x4’s were toenailed across the 2x4’s, form- 
ing a honeycomb foundation. This frame was 
carefully ieveled and wet concrete placed 
under each 2x4 to fill all hollows in the con- 





crete floor. The concrete served both to give 
the 2x4's rigid support and to prevent them 
from moving 

Matched boards 34”x8"x8’ were nailed to 
the frame to form a floor. This platform 
served to support both an 8” saw and a wood 
lathe with a 4’ bed and a 9” swing, both belted 
o the same motor. No shafting was used. 

The cabinet was built with a frame of 
2x4's to which 33” plywood was screwed. 
It is 32°43” high> 18” wide and 4 long on 
the outside. The top is 20’x49”, having a 
Ll” overhang all around except on the pulley 


end of the lathe. The material required con- 





sisted of four 2x4’s. 8 long. and two 1x4’s ° ; : 
Diagonal view of cabinet stand is shown above. 


long and two 4’x7’ sheets of 34” pl 
8’ long and two 4x7’ sheets of 34” plywood. Notice the light bracket, reflector and support. 


The top of the frame has two 2x4 cross- 
pieces at the top in addition to the end cross- 
pieces. The end crosspieces are widened 
with 1lx4’s so that the screws holding the 
lathe to the top will extend into them. All 
screws holding the lathe, therefore. go 
through the °4” top and into 2x4’s. There 
is a center upright at the front and a center 
crosspiece at the bottom of the frame. The 
| two doors are 1942” by 26”. There is a ply- 





vood bottom fastened to the bottom of the 
trame and two shelves are placed above it 
These make three storage compartments 
Spikes were used for nailing the frame 
) 


ti gether, and lo No. 10 wood screws fo} 


—~— fastening the plywood to the frame. Two 
| 1 i 

} sets or hinges and two latches comple te the 

_ ; , , ' 

“. | hardware required. The cabinet was fastened 





' | jt) the 18) ~~ c 4 = € t  € it . 
Fa nye floor by three 4” angles at the fror Back view of the stand above shows how both the 
, lathe and saw can be hooked up to the same motor. 


ind three at the [Continued on page 140] 
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- END BOARDS ¥—~_ 


> 80 a __—7-2°x 4°x 8-0 
1X4X6-0 - 


STRINGERS 





} °) 
- — > ~__- UNEVEN PLACES BETWEEN PLATFORM 
' | 1X4 S-TOE NAILEO AND CONCRETE FILLED WITH CEMENT 
| | PLATFORM DETAILS 
| 
+ This plattorm will turnish a rigid base for the stand. Fill uneven spaces in floor with concrete. 
ated August, 1943 121 









To Release A Jammed Lock > 


F A top pin of a cylinder lock drops into the 

wrong hole when you are removing the plug 
to replace worn pins, raise it to the neutral 
position with a key blank filed as at right. In- 
sert to neutral position. Slight twist will re- 
lease plug 

















‘ RUBBER TUBING 
= a 





Two Discs For Grinder 


F TWO sandpaper discs, placed back t 

back, are used at the same time in a 
hand grinder, they will not only last longe: 
but will also be more efficient, providing 
a sanding surface on the inner side that 
will reach otherwise inaccessible parts ot 
your work 


ee —— 7 — —- 4 


PIN | 







PLUG 





FILE AWAY 


ikea eesieictei-ssmnenaeeinions - 








< Emergency Compressor 


(7 HEN power fails. users of air brushes 
and spray guns can use a hand 
sprayer connected to compressor line as at 
left. Insert a tee in the line for connection 


Improvised Bulb Sockets 


MPROVISED sockets for test lamps cat 
be made easily from rubber tubing in the 
manner shown. They will hold either screw- 
base or bayonet-base lamps. Stiff wire is best 
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Handy Change Box 


7 small change box at the right is very 
handy around the home or in a small 
business. It is made of 14” box boards that 
have been well smoothed off and sanded. The 
coin blocks are sawed out in a curved shape 
as shown and partitions are made of thin 
wood. These parts are glued in place. The 
knob is a piece of small brass pipe 34” 
gy soldered to a wood screw. 


NT GROUND 
60° ANGLE FOR 
THREAD CUTTING 






Tool For V-Threads 


( NE of the very best tools for V-threads 
is a common lathe parting tool ground 
1 60° point as above. Set your compound 
feed in this tool at right angles to the work 








y } 
BUFFING / / 
WHEEL ON = . 
ARBOR 1 


7? DRILLAND TAP FOR SET SCREW | 








HOLE IN MOTOR SHAFT 


August, 1943 


| 
' 








| 
< Buffing Wheel Arbor 


BUFFING-WHEEL arbor can be at- 
£% tached directly to a motor shaft if a 14” 
hole is drilled lengthwise in the end of the 
shaft and the arbor locked in place with a 
set screw as in photo and drawing at left. 


a 


EXTENSION FOR SOLID END | 
OF HEAD- SLIPS OVER END | 
TO A SNUG PUSH FIT | 
MADE OF DRILL ROD- 
SHOULD BE HARDENED. 












B.&S.OR STARRETT 
TELESCOPIC GAGE 


Extensions For Gages 
F YOU 


haven't a full set of 


telescopic 

gages, two or three of them can be made 
more useful by turning up simple extension 
tips from hardened drill rod as above. 
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IDEAS FOR 


Private Al 
Drew Field, 
writes to say that he has an 
A-1 simple method of keep- { 
ing his utensils grease-free 
when out on maneuvers. He 
just carries along a box of 
Kleenex, with which he can 
swab his mess kit clean as 
a whistle. wash water or no wash water. 








Gardner, of 
Tampa, Fila.,. 


Here’s an idea from Edward Moran of River- 
dale, New York that comes under the head 
of plain, practical advice rather than “kink.” 
He suggests that men going to a boot camp 
or training station would do well to buy a 
padlock with a long shank (like a bicycle lock) 
for use on their duffle or sea bags. Later they 
can use the lock to prevent things from being 
“borrowed” from their lockers. 


Sergeant J. Donahue. who is in an Ontario 


—S 











a 


SERVICE MEN 


hospital says. “Two very useful articles 
for the soldier’s kit are black and tan 
wax crayons. Use them for covering 
tell-tale scuffs and nicks in boots. leathe: 
equipment and gun stocks. Just before 
parade or inspection time they are worth 
their weight in gold.” 





Next is a letter from Albert Massari 
S l/c. U.S. Navy. Quoting Al, “I am enclos- 
ing the following, which should be a help to 
some of my shipmates: After washing white 
‘color’ stripes with an old toothbrush and 
soap, rinse the washed part and blow through 
the back side. You will blow out a whole 
mess of old suds and your stripes will come 
out cleaner. 

“Another trick I learned from an old C.P.O 
is for men in the tropics who wish to mark 
their names on their clothes. Secure an alli- 
gator pear, prick a pin into the large cente 
stone and mark on gear. This will never come 
out, and will appear even brighter after ma- 
terial has been washed.” 


PFC William B. Hopkins, who spends his 
business hours fooling around with ack-ack 
at Newport, R. L., shoots this bit of breeze at 
us: 

“In your May issue, ‘Ideas for Service Men, 
I noticed a soldier cleaning his gun with a 
toothbrush. Now, I use the same idea, but 
after finishing with the toothbrush you must 
wipe off the gun with something, usually a 
rag. I find the best thing for this purpose 
is a baby diaper, as it is soft and leaves no 





WAX CRAYON 


COVER NICKS 
IN GUN 
BUTT 
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to find. 


ticle on cleaning brass but- 
tons. I am sure we would 





int for the inspecting officer 


“Also a word about the ar- 


ppreciate knowing about a 
iick and effective substance 
vith which to clean them.” 

[All we can say is, now 
ve've heard of everything. 
Men, if you’ve run out of 
liapers have the little woman 
send you some of Junior’s. 
We can help with the button cleaning problem 
though, as you will see by reading on.—Ed. ] 





| 
PIPE 


Just by coincidence we have the answer to 
the above question right at hand, via PFC 
Alex Pittner, Bingham City, Utah, who says 
that the best thing for cleaning brass blouse 
buttons is plain old ammonia and water. Alex 
naintains that this is far superior to metal 

lish, and will keep the buttons from tarnish- 
ng for a much longer time. Applying a little 
lear nail polish afterward (see June MI, page 
123) will keep them shiny for practically the 

iration 


Pvt. T. D. Thurman sends the following sug- 
gestion from Ft. McClellan, Ala. 

“In dispensaries and hospitals, where large 
juantities of adhesive plaster are used. a spool 
holder can be made from two wooden blocks 
and a: pipe nailed to the wall as illustrated. 
This makes the plaster easier to handle when 


nrolling it.” 


J. A. Adams, of the 56th Bombardment 
Squadron, Key Field, Miss., winds up the party 
th an idea for [Continued on page 146] 
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ADHESIVE PLASTERS 





SERVICE MEN, ATTENTION! 


This is your department, and if you like it enough to 
want to make it better, you can. It's all up to you! 
Send in your ideas—anything you think may help your 
buddies in the Army, Navy or Marines. You'll be help- 
ing yourself too, because MECHANIX ILLUSTRATED 
pays from $2.50 up for material used. Address ‘ideas 
for Service Men,’’ MECHANIX !LLUSTRATED, (50! 
Broadway, New York, 18. N. Y 
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Four Watt P. 


This is a neat and effi- 
cient amplifier that may 
be used with either 
mike or record player. 


T HERE are so many uses around the shop 
and home for a small. low power, high 
gain amplifier that we couldn't begin to list 
them all. With this little job you can repro- 
duce records, use a microphone, or do both at 
the same time, if you please. It is the ideal 
amplifier for a recording unit. since the 4 watt 
output is ample for this purpose, and you have 
two channels separately controlled and inde- 
pendent of each other 

You will find this unit economical, small and 
light weight. The amplifier chassis complete 
with tubes weighs less than two and a half 
pounds. The tube filaments are connected in 
series as in conventional AC-DC circuits. 
The total filament voltages of the tubes is 129 
volts, but this is not far enough off to affect 
operation even at 110 volts. The chassis is 
not connected to the line at any point, so there 
is no danger of a possible short between this 
and ground. Since the microphone does con- 
nect to one side of the line, we used a com- 
pletely shielded hand mike 
was a Shure Bros 


The one we used 
type 717A, which never 
gave any trouble in this respect. 

The output of a pair of 35L6GT tubes is 


ample to operate a six- or eight-inch speake: 


A. Amplifier 


for AC-DC 





at average room volume. The 12SC7 and 
12SJ7 tubes are both of the single ended type 
The grid connections are made at the socket, 
so all such leads are short, thus reducing the 
possibility of hum or feedback. No cathode 
by-pass condensers are used. The cathode 
of the 12SJ7 is run directly to ground and grid 
maintained by contact potential 
through the 5 meg grid resistor. Since the 
other two stages are operated in push-pull, 
cathode by-passing is not necessary. Plenty 


bias. is 





Bottom view of chassis, showing few parts employed. 
Six- or eight-inch dynamic loud speaker may be used. 
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O 
> r | Parts List For 4 Watt RADIO a 
i 4 
| Amplifier P s 
— | 2-08 mts. 00 van ome tpaee ' av 
j 1—.S mfd. 200 volt condenser =<€ 
- } Knight 10-433 
| 





3— Ol1-mfd -400-volt condensers | om 
Knight 10-456 H 
2—.01 mid. 600 voit condensers i} YO 
Knight 10-486 | vT 
240 mfd. 150 volt condensers 
Knight 10-236 N 
1—20 mfd. 150 voit condensers 
j Knight 10-234 — wo 
t S12 meg tt watt resistors 
j Knight 1-820 ie) “~ 
i—i meq 142 watt resistor 
night 1-820 o 
j 3—14 meq 1 watt resistors an 
| Knight 1-820 Te) 
1—_S meg 1% watt resistor 
i Kn t 1-820 9 
1.19 meq olume contro 
Knight 30-409 
it, neg vo e contro! with 





1--100,000 ohm 19 watt resistor 
nt 


1-75 ohm 3 watt resistor 


50M.w 






| 01 


1-—S0,000 ohm 1 wat 4 
Knight 1-840 AW 
\—6" PM speaker vv 
Knight 81-602 
1 Output transformer 
| Knight 62-300 
1-—Choke 15 hy a 4 mitts 
| Knight 62-011 
1—Chassis 214s 4x 
Knight Specia 
S-Octal wafer sockets 
Knight 40-228 
1.4 pronq wafer socket 
Knight 40-224 


™ 

4 prong speaker plug 79) 
N 

_ 


— 











Knight 40-504 





























1 
1—Twin jack Knight 41-377 
1—Microphone chassis connector 
Knight 41-965 
2—Bar knobs i114 
Knight $5-074 iM 
2—Dia! plates Knight 58-172 
Miscellaneous hardware wie 
i WV 
| “YWOOS n 
™ WOOS ” 
f filtering is used in the és —WW\— — = 
high voltage circuit to keep - J oy WOOS a 
‘ U 
the hum down. ° ; x Ww 
Since the common’ ee mS i Z aide 7 8 S 
and ground is connected to one 531 6. Pt 9 
type side of the line voltage . ee — 
rcket, supply, it is never con- é o 
age ro) 
g the nected to the chassis for v L , 
thode ‘bvious safety reasons. All N ios si 
thode returns in one stage should 
i grid be made at one point. to — 
-—w prevent unwanted coupling 
e the between stages. If anv hum 
-pull. loes come through. a little sia 
, _ : 
lenty iggling of these returns ° 
vill usually clear the z — 
, ° 
atter up oa 
a 








The mixer circuit is very 
simple, and while there 
may be a slight inter action Diagram of the amplifier giving parts values, etc. 
vhen both controls are 











perated at the same time. it is hardly be done as possible, since these units cover 
iticeable if you did not know it. The some of the sockets and the terminals are 


hase inverter is the balanced type and is not inaccessible. 

> . , . . 
bit tricky Insulated tie lugs should be used for making 
The chassis is 2%4”x4"x8” and can be pur- the ground connections at each stage, and 


hased ready made and punched at your radio — then these points are connected together. The 
»bber. The first thing, of course. is to mount tube filaments are wired in series with the 
1e sockets, mike and phonograph inputs and 12SJ7 on the ground side of the line, followed 





loyed. ‘lume controls. Before mounting the choke by the 12SC7, the two 35L6GT’s and the 
> used. nd filter condensers. as much wiring should 35ZAGT This [Continued on page 144] 
‘ated 
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BILL BILDIT REBUILDS 








OH DEAR! LET'S 
HURRY OR WELL 
BE LATE FOR 
THE PICNIC. 











ONLY LAST NIGHT. 
No PICNIC FOR us! 


My BATTERY 
\S DEAD... 

AND I HAD 

IT CHARGED 


















CANT BUY A NEW ONE 
SO I'LL REPAIR THE OLD 
ONE / ILL MELT THE 
SEALING COMPOUND WITH 
A BLOWTORCH, ScooP IT 
UP WITH A SCREWDRIVER 
AND KEEP IT IN A CAN. 
































ILL LIFT IT OUT THIS WAY 
AND SET IT ON THOSE . 
NEWSPAPERS SO I WONT 


GET ANY AcIO 




















SHE WON'T MISS THIS BROKEN 
PLATE. REPLACING THE DAMAGED 
PLATE SEPARATORS WILL 
FINISH THE JoB. I CAN y, 
GET NEW ONES AT 
“THE GARAGE. 
















ileiaastiastadi tame i 
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A STORAGE BATTERY 








IN SHE GOES THE WAY 
SHE CAME OUT! THEN THE 
SEALING COMPOUND GOES 


NOW TO GET RID OF THE 
SEDIMENT. THE GLASSES 
WILL PROTECT MY EYES 
AND THE BICARB WILL COME 
IN HANDY IF I GET SOME 
ACID ON MY HANDS. 












































BRING UP THE LEVEL WITH WELL, BILL, THIS 1S ONE 

FRESH ACID AND... THIS PICNIC WE WON'T M1SS5! 

TIME SHE'LL HOLD HER I HAVE A SMART HUSBAND. 
CHARGE. a 










OH, IT WASNT SUCH A \ 
HARD JOB! ANYTHING 
TO KEEP PEACE IN 
THE FAMILY. 
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These two household aids are simply made and 
very useful. If you do much knitting the yarn 
holder will really speed up the winding job. 


HANDY HOLDERS FOR YARN 








= 















SLOT TO HOLD 
END OF TWINE 


HEAD SLIPS 
| OVER DOWEL 
= 


” TWINE 
# DOWEL HOLDER 














j rs »))) 
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HE portable yarn holder will be welcomed 

by women who are knitting for the boys over 
seas. It holds a skein of yarn and turns easily fo 
winding or knitting and may be quickly assembled o- 
taken apart for storage. Cut the two cross pieces from 
>" stock, saw a '/2” slot half way up from the bottom 
of one and half way down from the top of the other 
jigsaw out the ship design on each side of each section 
and slip the two pieces together. Cut a '/2” disk 4 
in diameter and cross it with two grooves !/2"x!/, 
Set this section over the top. Next cut a similar disk 
and glue a '/2” dowel |'/2” long into the smooth o 
under side. Set this under the two cross pieces. Cut the 
base 10”x!0” from I'/>” stock and drill a 5” hole | 
deep in the center. Put the dowel glued in the lowe: 
disk in this hole and your holder is ready. Soap the 
dowel so it will turn easily. 
The little wooden kitten with his head stuck through 


a ball of twine is [Continued on page 140] 
4 1" STOCK 
mm — 
HOLDER = /=—__ 7 N2_ GROOVES 
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COMES APART 
FOR STORAGE 











ve DOWEL 
P—_ >< GLUED IN 
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Flying The World's Fastest Bomber 





[Continued from page 52] 


several years. Several firms have devised manu- 
facturing systems whereby sheets of wooden 
veneer are moulded over form structures and 
under great heat and pressure. In that way wings 
and fuselages may be cheaply and efficiently built 
by workers with but ordinary carpenter's skill. 

however, the De 
Havilland experts had a wider vision of the poten- 
. Where others had 
* and cheaply pro- 
duced light trainers, the British engineers worked 
on the possibility of building twin-engined bombers 
al war. So they collected 
a staff of piano makers, cabinet makers, skilled 
carpenters, joiners and other experts in the wood- 
working trades to man their production line. Over 


In the case of the Mosquito, 





tialities of the 


-wood plane 


concentrated on “flivver plane 


t} at could be use d in acti 


n Sive torms, sheets of specially-prepared ply- 
wood and balsa are spread. Over this a flexible 
steel blanket is wrapped and glue is forced be- 
tween the sheets of plywood Then the metal is 
tightened up and the pl 


ply wood sheets are ‘cold- 
set” over the moulds. No heat is : 


pplied, for none 
is needed. Halves of fuselages thus formed are 
then carefully fitted together. The wings are 
manufactured in much the same way. 

Some metal fittings are necessary, of course, but 
selected from the 
nt hardwoods of the Canadian forests. 


many load-bearing members are 


But its wood construction does not fully explain 
hy the Mosquito is so fast. Aviation men, agree- 
that the plane structure itself may be ex- 
emely light, insist that there must be othe) 
factors that contribute to the Mo juito’s unusual 
periormance. 
The De Havilland bomber is powered with twe 
American-built Rolls-Royce Merlin engines 
at 1.260 h.p. These engines are oi 


the in-line type and thus car 


which are rated 





be efficient stream- 


lined into wing nacelles. For further streamlining, 
the Mosquito is finished off with no less than 32 
coats of aircraft lacquer, so thet nowhere is there 
the least speed-killing obtrusion, such as appear 
on the surfaces of all-metal planes where some- 
times as many as 50,000 rivet-heads protrude to 
dampen speed. 

But the De Havilland engineers may have 
stumbled upon a source of speed-producing 
energy that has all too long been ignored. While 
there has been no official confirmation of this, 
ome experts have pointed out that through an 


ingenious arrangement which traps the exhaust 
es of the motors, a primary form of jet-pro- 
pulsion is produced. It will be noted from an in- 


pection of the Mosquito photograph that each 


exhaust manifold is shielded by tubular device 
Inside this, it has been explained, the hot exhaust 
menifold heats incoming air, which upon this 
expansion attempts to force itself out of the slitted 
apertures at the rear end of the tube. In addition, 
there are several other features which may justify 
the belief that the Mosquito may be taking 
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a lead from the proponents of the rocket ship. 

When De Havilland engineers were questioned 
about this, they seemed uncertain of the answer. 
One explained that the tubular device was 
nothing more than a flash-dampener for night 
flying. 

“But the Mosquito isn’t fitted for night flying,” 
a Toronto newspaperman pointed out, “your own 
trade prospectus states that it is a bomber- 
reconnaissance plane—an out-and-out daytime 
operating machine. Besides, these are nothing like 
the flash-dampeners we have seen on other air- 
craft!” 

I'm sorry,” the engineer said, smiling. “We'll 
have to call them flash-dampeners for the time 
being.” 

Pilots of Mosquitos are especially trained, as 
one authority has put it, to fly “as low as they like 
and as fast as they can.” Flying often as low as 25 
feet off the ground, at more than 400 miles an 
hour, they can thumb their noses at enemy anti- 
aircraft defenses and fighter planes alike, for 
neither can maneuver freely enough to touch 
them at such a height and speed. This had led 
them to develop to a high degree of effectiveness 
their own technique of low-level bombing, re- 


eecurate than dive- 
bombing. One pilot made it sound very simple 
when he said: 


ported to be even more 


“You just get to your tarret, lay your eggs, 
and go.” 

It is a little more difficult than that. Mosquito 
pilots are trained, for example, to fly between 
obstacles. The gap is progressively narrowed until 
the plane is roaring through spaces which leave 
room for little more than a red cat’s-whisker on 
either side. But this drill pays important dividends 
in tight spots. And it sives Mosquito pilots a 
superb sureness and skill. 

The Mosquito can do wonders in proper hands. 
A short time ago a Wooden Wonder flown by 
Squadron-Leader J. R. G. Ralston who was ac- 
Flight-Lieutenant S. Clayton, 
spotted a German freight train entering a fairly 
long section of railroad tunnel. M 


cempanied by 


1 who fly planes 
of such phenomenal speed learn to think fast too. 
First they dropped two bombs at the exit end 


{4 


of the tunnel and completely blocked it up. Then, 
winging over smartly. they rocketed back over 
the hump of the hill and bombed the entrance. 
Thus, a valuable trainload of war material was 
bottled up for more than a week. 
They said the Mosquito would be just another 
crate. Maybe she is—for boxing up what’s left of 


the Luftwaffe . 


shells are made of aluminum, calcium, 
copper, iron, magnesium. manganese, silica, zinc, 
water, chlorine, carbon dioxide, andnitrogen, with 
traces of other ingredients. 
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Gas Ration Special 





[Continued from page 93] 


bolts. The rear axle is simply a7” length of 33” dia- 
meter rod threaded at both ends and fitting snugly 
through the center of the bearing on each end of 
the hub. Spacers between the outside of the bear- 
ing and the frame sides position the wheel 
securely. 

The sprocket on the rear wheel is an 18 tooth 
unit of the disc type, held in place on the wheel 
by three 3/16” bolts and pipe spacers, The sprocket 
is held out from the wheel far enough so that it 
clears the tire by about 33”, and must be adjusted 
to rotate absolutely true, with no radial or side 
wobble. The long bolts are inserted in place of 
three of the short ones that hold the wheel parts 
together. Although the sprocket shown is a special 
unit, most bicycle dealers can supply one with 
the proper number of teeth, and which can be 
drilled for the three bolts. 

The chain is standard bicycle variety of 1” 
pitch and 3/16” width, and the two sprockets must, 
of course, be of similar description. The chain is 
about 30” in length. While on the subject, it 
might be said that while the chain mentioned has 
proved quite satisfactory and will give good 
service if cleaned and oiled occasionally, a much 
better drive may be had from the se-called No. 41 
N chain. This is 1” pitch and 3/16” wide and is 
used on many racing bicycles as it is more suited 
to high speed work. The sprockets must be of 
the same type. 

It is quite possible to use V-belt drive from 
the counter-shaft to the rear wheel. If this is 
done the wheel pulley should be about 5!%” dia- 
meter with a 3” countershaft pulley, the idea 
being to get a 2-1 ratio between the two. 

The countershaft sprocket is a 9-tooth size, 
also a standard bike part, with an added steel 
hub. The shaft is 5s” diameter and is carried in 
a self-aligning ball bearing pillow block at each 
end. Ordinary bronze-bushed bearings are quite 
usable, but must be oiled more often. The sprocket 
hub should be pinned to the countershaft with a 
taper pin or plain 1s” diameter rod, Set-screws 
simply will not hold here for any length of time 
unless used with a keyway of some sort. After 
trying vainly to make the sprocket stay put, it 
was finally pinned, keyed and held by two set 
screws, and has not budged since being so 
fastened. 

The countershaft is cut flush with the bearing 
on the right end but projects 244” beyond the left 
bearing. On this end are fastened two 5!” dia- 
meter pulleys. 

The motor pulley is the type with 154”, 214”, 
234”, and 314” steps, only the first and third of 
which are utilized. The “gear shift” is very simple 
but highly satisfactory. The two V-belts are left 
in place at all times but are too loose to provide 
any power transfer from motor to countershaft. 
When the shift lever is pushed downward, a 
pulley is lowered onto the top of the inner belt, 
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tightening it so that the countershaft is driven, 
For high “gear” the lever is then raised upwards 
past the center position where both belts are 
loose, until another idler pulley is forced up 
against the underside of the other belt, which 
tightens it and again drives the counter shaft, but 
at a higher speed. 

The two idler pulleys are of ball bearing con- 
struction, and each is held to the shift rod by a 
single 14” diameter bolt. Roller skate wheels 
are good for this use; if flanged pulleys are 
obtained they must have a width inside the 
flanges of at least 12”. Plain bearing types are 
not advisable here as the pulleys turn at high 
speed and are under considerable load. 

Some means must be provided to hold the 
shift arrangement in the desired position, whether 
up or down. An auto brake lever ratchet and pawl 
have been adapted for this use, and while the 
make is unknown, the builder can probably find 
something satisfactory at his local supply store 
or “junkie.” 

Most of these ratchets are designed to hold in 
only one direction and slip the other way, so the 
teeth must be filed to such a shape that they will 
hold in either direction. The pieces are usually 
case-hardened but can be softened for drilling 
and filing by bringing them to a red heat for a 
few minutes, then allowing them to cool slowly. 

The ratchet piece was drilled large enough to 
fit over the bearing of the shift lever and is braced 
by a piece of 1”x3/16” steel running down to the 
frame. The bearing is a piece of brass tubing 


53” in diameter with 1/32” wall thickness, inside 
which is the shaft itself, a length of 12” diameter 
rod, turned down to “3” at each end and threaded. 
The tubing is brazed to the angle iron seat braces. 
The shift lever is bolted onto its shaft with the 
pawl on the overhanging rear and actuated by a 
3/16” rod run forward through the wooden handle. 
A spring keeps the pawl tightly against the 
ratchet except when the push rod button is de- 
pressed. 
The shift rod which carries the two idlers is 
held to the lever by 1,” diameter bolt and 
of the same size keeps the lower 
end of the rod in place. The slot is 3!2” long which 
allows the rod a vertical movement of about the 
same distance. Both ot the bolts are provided with 
bronze bushings to reduce wear. The rod must 
be held out about 73” from the frame so that 
one idler can be placed on each side. The holes 
for the idler pulley bolts should not be drilled 
until the motor and countershaft are mounted 
and the pulley and belts put temporarily in place 
to be sure the idlers will be in the proper location. 
A spring coupling is provided between the lever 
and rod as may be seen in the illustration. The 
rod is bent out at right angles at the top and an 
[Continued on page 142] 
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° by Frederick 
Your Wartime Car 225 
If you have a problem with your car, ask Mr. 


Russell. Just send a stamped, self-addressed TD éZ! 


envelope for a personal reply. 





Breaker points often must be replaced beéause 
the fibre block is worn down from riding a rough 
spot on the cam. To be on the safe side run your 
finger over the distributor cam and smooth off 
any rough spot that shows up. 











Before pounding out a dent in the right rear 
fender I will have to remove a bad buckle. 
How is this done? M. S. C. 


Brace a strong board against the rear 
bumper and use this as a lever to press out 
the buckle. 





If the oil gauge line is squeezed so that it 
shuts off oil to the gauge will the engine con- 
tinue to be lubricated? B. N. F. 

Yes. The accompanying cutaway of the 
typical oiling system will show you why. 





What would cause rattling in the clutch? J. B., Jr. 

Weak retractor springs will do this. 

The motor heat indicator on my car remains on the 
danger side even when the engine is cold. G. S. N. 

There may be a break in the unit's coil wire. 





Gas mileage has been low lately. Shouldn't it be 
higher in warm weather? F. R. N. 


S‘op parking the cor in the hot sun as heat causes ex- 
cessive evaporation of gas. 

There is resistance in the steering of my car. 
Everything has been well lubricated. L. McK. 


Everything? How about the axis of steer- 
ing lever on this job? 








I am rebuilding the engine and would like 
to know within what limits to hold main bear- 
ing end play. C. C. B. 





On your job this can run from .004 to .007 
inch, 














Tools For Boat Building 





[Continued from page 111] 


mounted plumb and square to the form or base- 
line. 

With a larger boat built rightside up, the back- 
bone assembly will be set up first, then molds 
mounted atop it. Here, much of the hardest part 
of the building—getting out these usually heavy 
members—can be avoided by drawing the shape 
of each accurately on actual stock, then taking 
the whole business to a mill bandsaw for cutting 
out. This may even be necessary when one has a 
small power bandsaw but finds these main mem- 
bers too heavy for it. Saw to the outside of all 
lines, then dress the pieces down on the job while 
assembling. A 22” jointing plane should really be 
used for trimming long edges perfectly straight, 
but by working carefully with the eye and a 
straightedge a shorter 9” smoothing plane will 
suffice. Its cutter or blade must be kept very sharp, 

















Rope can be used as a tool for drawing in the 
springy side planks of a skiff under construction, but 
NOT in the manner demonstrated by the amateurs 
above. The little man with the bare midriff may 
be shot right through the wall at any moment. 


not on an emery wheel, but ground on a grind- 
stone then whetted on an oilstone. If you’ve never 
sharpened a plane blade watch someone do it, 
noticing the bevel given the blade and how the 
edge is kept straight and true. A worth-while tool 
the amateur seldom uses is a very small low-angle 
plane; a good tool of this type with an adjustable 
depth cut can be used one-handed, will get power 
planer marks off lumber better than a larger plane, 
and can be worked places where the latter can’t. 
Chisels will be required now and certainly later; 
a 1” chisel and a 14” chisel will do most of the 
work and must be kept sharpened the same way 
as the plane blade. Never use a hammer with 
these—make yourself a hardwood mallet. A brace 
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and bits will be necessary to bore for fastenings; 
the former a ratchet type but not necessarily an 
expensive one. Lead holes for small fastenings can 
be bored with drills in your automatic screw- 
driver, while a set of bits for the brace—sizes 
from 14” to 34” (preferably in 1,/16ths) will 
suffice for other boring. For deep holes for drifts 
and long bolts 17” ship augers, without a screw, 
will bore true, although they must be started in 
a hole bored with a regular bit. They are rather 
expensive to buy, but the designer usually stan- 
dardizes on sizes of heavy-fastenings, making but 
one or two such bits necessary. Bolts require an 
auger of the same diameter; for drifts an auger 
1 16th smaller than the rod gives the driving fit 
required. Quarter-inch bolts are often specified, 
and where these are too long to be bored for with 
an ordinary bit an 18” electricians’ drill must be 
used because 5 16” is the smallest size auger bit. 

This brings to mind electric drills, although this 
article is meant to deal chiefly with hand tools. 
The 14” heavy duty type is too expensive for other 
than professional builders but if one can be bor- 
rowed for a weekend or a few evenings a lot of 
otherwise hard boring on a sizeable boat can be 
quickly done. A low-priced 14” drill will, how- 
ever, easily save its cost in speeding up building 
time of any boat 24 ft. or under. 

An ordinary hatchet if kept very sharp will be 
found handy for roughing out members of the 
backbone. Having work on heavy timbers done 
at the mill, as mentioned, will make an adze 
unnecessary, but where this is impossible it will 
be worth while to master the use of this tool. Buy 
a lipped type, keep it perfectly sharp, and cut 
grain rather than with it. With the 
exception perhaps of a machinist’s or ball peen 
hammer to use for heading up and rivetting ends 
of drifts, a punch for setting their heads, and a 
hacksaw for cutting such rods to length, the afore- 
mentioned tools will get you through this heavier 
part of the building 

Large clamps would have been very handy to 
hold such heavy members together for fastening 
but are too expensive for such special use: if they 
can’t be borrowed, your ingenuity with braces, 
props, and wedges will usually suffice. Half a 
dozen small clamps, however, will be a great help 
in planking, and elsewhere about the construc- 
tion; low-priced quilt-frame type for very light 
construction, up to 6” opening C style for larger 
boats. 

A 10” or 12” drawknife will come in handy 
for roughing out edges.of planks requiring shap- 
ing, saving much planing where a bandsaw isn’t 
available. If plugs are to be used over fastenings 
a patent counterbore that countersinks for the 
head and plug as well as bores for the lead hole 
will be worth its $3 cost. If calking is required a 
common type iron 1/32” thick will suffice and one 
can use his hardwood chisel mallet, rather than 

[Continued on page 144] 
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Osk A ATER]: 


Helping Build the 
Army’s Bridges 


“Bridges quickly built where wanted”... 
might well be a slogan of the Army’s re- 
sourceful Corps of Engineers. When a river 
blocks the movement of thousands of troops, 
minutes are priceless . . . and the Engineers 
waste none of them! 
































Swiftly the Engineers’ bridge equipment 
speeds to the chosen crossing. Big, buoyant 
pontoons are launched, maneuvered, and se- ; 
cured in position. Bridge decking is extend- m4 
ed over them .. . and like magic a floating 
roadway stretches to the farther shore, ready 
for the tramp of troops, the rumble of tanks 
and trains of supply trucks. 

Helping build the Army’s bridges is one of 
many war-time jobs where Evinrudes serve 
with unflagging power and rugged stamina. 
Delivering to our fighting forces the finest 
outboard motors that skill and long experi- 
ence can build . . . that is Evinrude’s responsi- 
bility today. And you can be sure 
that, after Victory, the Evinrude you 
can’t buy zow will be a motor worth 
waiting for! 


EVINRUDE MOTORS, Milwaukee, Wis. 


Evinrude Motors of Canada, Peterboro, Canada 
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Crop By Vignetting 


[Continued from page 86] 





with a little powdered pumice. The pumice is 
also handy for removing too much powder. 

Pumice is applied lightly with a wad of cotton 
charged with the powder. Blending may be done 
on a piece of scrap paper before-hand. 

For a head and shoulder portrait the powder 
is applied lightly all around the head and blended 
out into the background until it does not show 
near the edges. Then several swipes are made 
across the background with a piece of art gum 
to give it an artistic finish. This hand sketching 
in the background follows no definite pattern; its 
variations are guided only by the individuality 
of the workman. It must be remembered, how- 
ever, that too many different marks cause con- 
fusion and serve to defeat the whole idea behind 
making the vignette in the first place. 

When drapes or clothing are printed too light, 
they may be retouched with this powder—ap- 
plied with a small pad of cot.on or a swab of 
cotton wrapped around the end of a small stick. 
Edges and highlights may be picked out then 
with the art gum. 

When you are making a negative to be vignetted, 
much of the work and headaches of printing can 
be avoided by a little forethought in making your 
exposures. The background can be any of several 
soft, white, non-glare materials and should be 
separately illuminated by a light behind the sub- 





ject, or a spotlight focused on the background from 
the side and behind the subject. Care must be 
taken that this light is not out of balance with 
the front lights. A light too strong in proportion 
to the amount of frontal lighting will glare in 
the lens and cause excessive flatness in the por- 
trait. 

While on the subject of lighting for vignettes, 
it shouldn't be overlooked that vignettes are no 
place for too much backlighting. For instance a 
line light from the rear in a profile view will 
cause loss of all separation of background from 
subject and perhaps entirely spoil the portrait. 

The subject should be far enough away from 
the background so that a shadow of the subject 
will not accidentally be cast on the background, 
for it will be difficult to vignette out. If it is de- 
sired to use a cast shadow on the background as 
a part of your composition with no intention of 
vignetting out that part of the work, it is quite 
another matter. 

This interesting printing method is worth try- 
ing if you have not used it before. If you are 
careful and follow the simple rules, chances are 
you will have something well worth your time, 
Try it on some of those negatives about which 
you have been undecided; maybe on one of those 
that has the head far off center; or the one of the 
baby in which the hands were a complete blur. 





Negative 


Integrator 





[Continued 


mount, until it is concentrated through the aper- 
ture in a small beam. For best results the bulb 
should be about 1” below the opening. When 
carefully focused, the meter should give a clear 
reading of about two hundred candles per square 
foot. 

A hinged panel is screwed to the lid of the box 
and another 15” hole in drilled in it directly 
above the light hole in the lid. The exposure meter 
is mounted on the panel by retaining strips along 
the sides and an elastic band is snapped around 
both the panel and meter. The center of the photo- 
electric cell opening should rest over the hole 
drilled in the panel. 

To use the densitometer, a clear reading is taken 
and a table of opacity and density values is made: 
Opacity pisscnnitted ta negative 
Density= Logarithm of opacity. 


Meter 
Reading Opacity Density 
200 1.0 0.0 
160 1.2 08 
130 15 18 
'g 25.0 1.40 
1 200.0 2.30 


In the case of Weston meters it is only necessary 
to count the number of blocks reduction in reading 
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rom page 87] 
I 


in order to find the density of the negative in 
tenths. 

The greatest use for an integrator of this type 
is to find accurately the contrast of a negative. A 
second use, in which a table of densities must be 
used like that above, is to check exposure. Sup- 
pose the straight-line portion of the characteristic 
curve of some imaginary film, for a given time of 
development, begins at .3 density units and ends 
at about 1.2. Making two readings from the shadow 
and highlight portions of the negatives in question, 
it is simple to determine whether these densities 
lie within these limits, and hence whether the film 
is correctly exposed —Brian A. Loveridge. 


German troops sing as breathing exercise as 
well as for morale, says an American who 
soldiered in Germany, and he adds that some 
Army songs are written to require deep inhaling 
and exhaling. 


Many children of pioneers in the Australian 
bush get their education by correspondence. 

Laying hens particularly need cool water, shade, 
and ventilation as heat stroke prevention aid in 
hot weather. 
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Wien you're out to smash a tank concentration 
ten miles away, you don’t hope to hit your 
target by merely pointing. 

You make sure, by means of precision instru- 
ments, without which no long-distance weapons 
can be fully effective. 

And by far the most widely used of all precision 
instruments in all operations, are binoculars. 

l niversal alone now makes more binoc ulars for 
the Army, Navy and Marines, and the United Na- 
tions. than the entire industry made before the war. 

This , , quantity produc tion hitherto thou lit im- 
possible in instruments of such hieh precision — 
much of it made possible by l niversal eneinecring 
research. Today, outstanding accuracy in lens- 
making is achieved more easily and economically 
than ever before, anywhere in the world. 

Hence, Universal looks forward to a new impetus 
in the development of photographic and optical 
instruments—invites you to look forward to finer- 
than-ever cameras, available to everyone, 





There's only one flag 


pass Rectan A NEW YORK * CHICAGO - 





A Soldier with strained eyes is a wounded man 
Metal parts are finished for pertect 


alignment on special 


machinery de- 
signed by Universal. Practically no 
is permitted, for if each 
eve is forced to focus independent- 


! 
tolerance 


ly, there is Strain, as ine ipacilaung 
to a soldier as a bullet wound. 
Today’s advances in precision 
promise finer optical and photo- 
graphic equipment tomorrow. 











HOLLYWOOD 


Lfuversar [mera [ORPORATION 





Makers of Precision Photographic and Optical Instruments + Peacetime Manufacturers of Cinemaster, Mercury, Corsair Cameras 
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The School Shop 





[Continued from page 105] 


a glass globe of the earth set inside a cylinder, 
and that in the center of our globe we have a 
very small but powerful electric light bulb. 
Shadows of the various points on the surface of 
the globe will be cast on the inside of the cylinder. 
If our cylinder is made of photographic paper, 
we can record these various shadows. Then we 
can cut the cylinder through one side with a 
pair of scissors as in Fig. 5, sj read it out flat 
and we will have the map shown in Fig 4. 
Notice that the meridians are parallel to each 
other, that the parallels also are parallel to each 
other, and that the meridians and parallels in- 
tersect at right angles. Notice also that the 
parallels are farther apart as they approach the 
poles. On the globe of the earth, however, the 
meridians converge at the poles and the parallels 
are the same distance apart. Our Mercator pro- 
jection, then, has the 

disadvantage of hav- —~ 
ing a great deal of dis- 


and therefore no con- 
stant distance scale. We 
can’t say that 1 inch 


oe ; a 


tortion near the poles 7 +») 


Its value lies in the fact that from its center 
point distances may be measured off exactly to 
scale. Another type of chart, the azimuthal, is 
gaining in popularity due to its adaptation to 
the long distance flights necessitated by the present 
war. It is not as accurate as the Lambert but 
can include a much wider area. 

Probably you have often wondered why it is 
that ships sailing from New York to London take 
a route which leads them up past the shore of 
Newfoundland, through the Arctic Ocean and 
then down to England. At least that is the course 
shown in Mercator charts in most geography 
books. To answer this question we must refer to 
our discussion of the great circle track once more. 
If you will look at Fig. 9 and the accompanying 
photo, you will see that the route described is the 
shortest distance between these two points be- 

cause it lies on the great 

circle track. Stretching 

oie a string from New York 

to London on the globe 

will show this. In Fig. 

e 10 if we desire to fly 


Pm i oN from New York (A) 


due east to Lisbon, Por- 


equals 1,000 miles, for A 
example. This distor- ~~ ~{_= —4\A | tugal (B), we will ar- 
tion can be seen in the ..—sweaew rive there surely by 
drawings at the top of  ~_ — || a) ee wi maintaining an easterly 
page 104. ee —_ U course. How much 
The Lambert con- | . Le ~*~ ‘ > shorter our trip would 
formal conic projection | “se r~ >= \ be, however, if we 
(to give it its full name) ~ nies 1 Pani) wo OC hopped over the top as 


uses the surface of the 


\ ~ \ shown! This shorter 
. ea is = = <* " P 

earth projected on a ™ x i} — (> WS distance is our great 

: 0} : O—) lh 0) . - 

section of the surface of <I aes circle track. 

a cone. To visualize this f LE Now let us consider 
we can use the same - WS" « Ww, the Mercator, Lambert 

o 


glass globe and photo- 
graphic paper device 
we used for the Mer- 
cator. When we have 
our print on the inside surface of the cone, we 
can cut it from top to bottom as in Fig. 7, spread 
it out and have a map similar to that in Fig. 6. For 
the United States the strip of the cone correspond- 
ing to the section of the earth from the 25th to the 
49th parallel is used. In it the meridians converge 
slightly toward the North Pole and the parallels 
curve upward. Notice that the curved surface of 
the cone coincides almost exactly with the curved 
section of the earth at these latitudes. Therein li 

the value of the conic projection. It is almost, but 
not quite, a true reproduction of the globe for this 
section, and is the type used in air navigation. 
The Mercator belongs to the era of slow-moving 
sailing vessels, but still finds use in marine navi- 
gation over large portions of the seas and oceans. 
The gnomonic projection shown in Fig. 8 on page 
104 is the surface of the globe projected on a 
flat surface or plane by rays from the center. 
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“We flew too low 


mira, and gnomonic charts 
with reference to our 
problem of navigation. 
Let us say that we de- 
sire to fly from A to B, two cities in the United 
States about 300 miles apart. On the Mercator 
chart, a straight line drawn between these two 
cities will indicate the direction of Ato B but not the 
shortest route we can take. On the gnomonic chart 
a straight line from A to B will not give us the di- 
rection of A to B but only the great circle track or 
shortest distance between them. On the Lambert 
chart, however, the straight line will tell us ap- 


" 


over Arkansas! 


proximately both the great circle track ard the 
direction between the two cities. The slight error 
over a 400 mile course is shown in Fig. 11. The line 
of constant direction (the dotted line) such as the 
straight line on the Mercator chart, is called a 
rhumb line. A rhumb line is one which makes the 
same angle with each meridian. 

To find our course on a Lambert map, this is 
the procedure. First we draw a straight line on 

[Continued on page 140] 
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In ten more minutes 


what will you be doing? 


N TEN MORE MINuTES they'll be in action— 

risking life and limb to conquer One more 
bridgehead on the road to freedom. 

And in ten more minutes—what will you be 
doing to help win this war? 

Because it’s up to you as much as it’s up to 
them. Unless you—and all the rest of us at home 
—are devoting every spare minute of our time 
to fighting this war as civilians, their chances 
of victory are slim. 

Next time you read of an American raid on 
enemy positions with its tragic footnote of lost 
plane s and ships and men—ask yourself: 


“What more can I do today for freedom? 


What more can I do that will save the lives of 
men like this and help them win the war?” 
* . * 

To help you find your place in America’s War for 
Freedom, the Government has organized the Citi- 
zens Service Corps as part of local Defense Coun- 
cils. Probably there is one of these Corps operat- 
ing now in your community. Give it your full co- 
operation. If none exists, help organize one. 

Write to this magazine for a free booklet, “You 
and the War,” telling you what to do and how to 
do it. Choose what you will do now! 


EVERY CIVILIAN A FIGHTER 


ed by the Magazine Publishers of America 
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Food Dehydrator 





[Continued from page 138] 


our Lambert chart between our point of departure 
A and our destination 3. The course which we 
nust follow te fly from A to B will be the angle 
between our direction AB and the meridian 
nearest the halfway point in our trip (angle “a” 
in Fig. 12, page 105 The course is measured 
by means of a protractor in a clockwise direction 
from this meridian or North line. In Fig. 12 it 
is aproximately 60°. The course from B to A 
(returning home) is called the reciprocal course 
and is indicated by the angle “b.” The difference 
between angles “a” and “b” is 180°. Angle “b” 
will be 240 

We have said that a course angle is measured at 
the meridian nearest the halfway mark of our 
trip. The angle between our trip and any meridian 
along that trip is called the bearing at that meri- 
dan. For example: Angle “z” is the bearing at 
A; angle “z’” is the bearing at B for the trip from 
B to A. 

Before we go any further in our study, we 
will have to spend a little while with the in- 
struments necessary for good navigation. These 
will be considered in the next lesson in Sep- 
tember Mecnanix ILtusTrRATED: Lesson 8—lIn- 
struments for Navigation. In the meanwhile 
study this lesson carefully and when you think 
you have mastered it, test yourself with the 
questions on page 144. 





This series of lessons is for the benefit of 
aviation instructors, cadets, preflight students 
and others interested in aviation. When complete, 
it will furnish a complete text on the subject. Save 
all the material for study and future reference. 

What do you think of these lessons? We will 
welcome any criticisms or comments you may 
have in regard to them. Address your mail to: 
Aviation Editor, MECHANIX ILLUSTRATED, 
150! Broadway, New York 18, N. Y. 














Handy Holders For Yarn 


[Cont 





nued from page 130] 

a handy dispenser. It may also be used to hold 
thread while crocheting. A slot in the head holds 
the end of the string when not in use. Jigsaw the 
head from 1” stock and drill a !2” hole 1” up 
into the bottom. Cut a 5” disk from 1!2” wood, 
drill a 12” hole 1” deep and glue in a 5!2” length 
of 12” dowel. Paint the cat's face yellow, eyes 
green, outlines black. Set the twine over the 
dowel; then put the head on.—R. L. Fairall. 


The standard gauge of our railroads—four feet, 
eight and one-half inches—goes back to the clear- 
ance width established for Roman chariots. 
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[Continued from page 95] 
plywood measuring 17”x33” with a 24” rabbet 2 
plies deep around the inside to fit the front frame 
of the dehydrator. A pair of hinges, a handle and 
a catch complete the assembly. 

Five 14!2” strips of 12”x1” pine are tacked to 
the sides of the box at 312” intervals to support the 
trays. The lower strips should be about 16!” from 
the bottom so that the lower tray will be well 
above the fan and bulbs. The five trays are made 
of 12”x1” pine strips and are 1514” wide and 17” 
long, each tray consisting of two side strips 17” 
long and two end strips 1415” long. Cover the 
bottoms with a mesh wire fine enough to prevent 
the dehydrated particles from falling through the 
holes. 

Screw a pine block to each side about 4” below 
the lower tray and mount two bulb sockets on 
each block. Four 100-watt bulbs will supply heat 
for your dehydrator. Wire the sockets in parallel 
as shown in the photograph. An electric fan tilted 
to a horizontal position and placed beneath the 
bulbs will complete the job and you will be able 
to commence dehydrating. If your fan is one 
which can’t be placed horizontally, you can take 
the motor assembly from its stand and rig up a 
support for it. 

Vegetables to be dehydrated should be first 
cleaned and then shredded or sliced. When they 
are placed in the trays and the bulbs and fan are 
turned on, the fan will blow the warm air from the 
bulbs up and through the vegetables and out the 
ventilating hole in the top of the dehydrator. Start 
your machine when you go to bed at night, and 
in the morning the crisp, curled slivers in the 
trays will be your dehydrated potatoes, beans, and 
what-have-you. They may be stored till future 
use in waxed-paper bags which you can “knock 
cut” in a few minutes with the aid of a stapling 
machine.—G. Paust. 





Cabinet Lathe Stand 


[Continued from page 121] 





back. By unscrewing twelve screws it can be 
moved. 

After the lathe was set up on the cabinet stand, 
a discarded, extension light bracket was dis- 
covered. This promised to be ideal for holding 
a light bulb o-er the work and so a 2x4 was 
bolted in an upright position at the tail end of 
the cabinet and the bracket screwed to it. An old 
automobile head light coated with aluminum 
paint was placed on the socket and a 100-watt 
lamp used. Connected by an extension to the cellar 
light. this serves as a satisfactory source of illu- 
mination, The light can be moved forward or 
backward and placed just where it will give the 
best lighting. 


The only commercial tea plantations outside 
the Orient are in Guatemala. 
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Popular Patents 




















A new type of aquatic motorcycle has been 
invented by Theodore Drake of Avalon, Calif. 
The vehicle has front and rear floats spaced so 

; to provide a cockpit rider's seat. An inter- 
connecting ridge element joins the floats and also 

sists in steering action through tilting, familiar 
to all bicycle and motorcycle riders. The forward 
float is provided with conventional outboard 

tor having a submerged propeller for driving 
purposes. By means of handle-bars, the front 
float can be pivoted about a central shaft to 


accomplish very sharp turning. (No. 2,286,350.) 














And here is a real bi 
Perry of Charlottesville. Va., simply took two 
floats and connected them by a bicycle-type frame. 
The 


pedal-driven sprocket wheel drives through 


usual chain two small paddle wheels mounted in 
the front to propel the craft through the water. 
Par YY + het - ; 
Reverse motion is obtained merely by pedaling 
rudder and handle assist in 


ickward. A 
maneuvering the vehicle. (No. 2,287,706.) 


bars 





ycle water-buggy. Elwood | 






Ready for action—these rugged 
Harley-Davidson Motorcycles. 
wlan! How they roar through 
toughest going on front lines of 
action everywhere! Scenes like 
this are reminders of reliability 
runs to come. Yes, and with bet- 
ter Harley-Davidsons than ever 
for exciting hillclimbs, race meets 
and other thrill-packed motorcy- 
cling events. Buy War Bonds 
NOW. Every bond you buy will 
help end the war sooner—and 

will hasten the great day 

‘“"fen you can own a new 

. .arley-Davidson Motorcycle! 


HARLEY-DAVIDSON MOTOR CO. 
Dept. MI Milwaukee, Wis. 











Write today for FREE 


thrilling motorcycle 
pictures and stories. 


HARLEY- | 
DAVIDSON 


MOTORCYCLES 


copy of ‘Enthusiast’ . 4 
magazine, filled wih 





141 


h 















Gas Ration Special 





[Continued from page 132] 


extension made from a 33” diameter bicycle rear 
wheel shaft bolted on. This slides through two 
holes in a U-shaped metal piece, with a spring 
at top and bottom. A bolt over the upper end keeps 
the whole assembly in place and is turned tight 
enough to place the springs under considerable 
pressure. Such a device prevents overstretching 
the belts and makes the drive smoother. 

This completes the heavy construction work, 
but many other details remain. The floor boards 
are of 9/16” plywood held on with bolts. On one 
side a cut-down bike kick-stand is fastened, 
bolted both to the floor and the frame for strength. 

The motor is fitted with a sin fler and a 
long tail pipe and is surprising! 
tion. Construction details are shown on the draw- 


iple muf 





y guiet in opera- 


ings. The muffler body 
tubing and the exhaust 
pipe ends are closed 
with discs of 1/16” steel 
sheet brazed in place. 
The small tubing has 
about 2014” diameter 
holes in each piece 


which appear to _ be 


A guard piece of 

s"x1” strap iron, bent 
upward at the front 
and bolted to the floor 
board, runs rearward 
about on the centerline 
of the frame. The rear 
end is supported by the 
angle piece which 
guides the after end of 
the brake cable. This 
guard projects about 1” 
lower than the muffler 
and protects the brake mechanism, and _ the 
countershaft pulleys as well, 
is being lifted over curbs and ot! 

The sheet metal gas tank is fastened to the 
seat support front and the rear is held uy 
on a frame of 34”x! 





extended over the tank to form a handle tha 








very convenient when li the vehiclk 

Front and real ender are bent fro No 20 
gauge sheet steel; the one is I ed | 
strips of 16 gauge sheet place. Bot 
fenders are the flat crownle type all that can 
be made without extensive sheet metal workins 
equipment 

The brake is external contracting and works 


on an ordinary 3!” V-pulley keyed to the 


countershaft. The brake band. cut from 20 gauge 
steel, has a lining of heavy leather. A sim 
toggle arrangement tightens the band around the 
V-belt and is actuated by a foot pedal on the floor 
board. The fwo are connected by a piece of auto 
choke wire. 
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"It has no practical value, but it works!” 


The carburetor controls of choke and throttle 
are on the handlebars, operated by bicycle-type 
flexible wire cables, 

Some States (such as New Jersey) require two 
headlights and a tail light before a license will 
be granted. The lights used here are al! bicycle 
products operated by a small bike generator 
driven by the rear tire. As this does not produce 
quite high enough voltage, the generator is now 
being belt driven from the countershaft. 

A great deal of experimentation has been done 
to ascertain the proper drive ratios. Although the 
photos show different size pulleys on the counter- 
y were 5” diameter for “high” and 
these have been replaced by two 


” 


shaft (th 





615” for “low” 
of 514,"diameter, which seems about right for the 
motor used. The ratio 
trom motor to rear 
wheel (using pitch dia- 
meters of the pulleys 
which average 14” less 
than outside diameter) 
and including the 2 to 1 
afforded by the chain 
drive is thus about 4.2 
to 1 for high and 7 to 1 
for low. This provides a 
top speed of about 25 
m.p.h. in high and 
makes for easy starting 
and plenty of power for 
hill climbing in low. 
Using the pulleys 
shown in the photos, 
the ratios were 3.8 to 1 
and 83 to 1 
t 


respec- 
ively, but these were 
thought to be a bit too 
far each way for best 
All the belts and pulleys are ordinary 1” 
wide home workshop equipment. 

A simple device was developed to prevent the 


V-belts from pulling when the shift is in neutral, 





tural tendency even though they are quite 
ose. Ar le bracket is mounted on the motor 
crankcase, the end projecting outwards just in 
front of and below the motor pulley. To this are 
bolted tw« I oft bra 1o”x x2 ne 
( t cle each belt when it is t tened 
! ig position. The prevent the bel 
( wrappil round the pulley when | ‘ 
Persons under 19 years of age comprise 45% of 
the Soviet Union's population, compared with 32 


in Great Britain, 30% in Fr: 


Because eating spoiled food may cause animals 
to become ill, home economists advise burying 
any spoiled canned food with a tablespoonful of 


lye to each quart. 
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Will The Earth Sock Japan? 


[Continued from page 44] 
machines make continuous records twenty-four 
hours a day. 

The essential parts of a recorder are a light 
source, a galvanometer, a revolving drum, and 
lenses to focus the light reflected from the gale 
vanometer light-sensitive photographic 
paper attached to the drum. As an increase of 
electric current comes from a seismometer, it 
actuates the coil of the galvanometer to which a 
small mirror is attached. This impulse causes the 
mirror to turn slightly, thus deflecting the light 
beam—actually a mere pinpoint—that is focused 
on the paper. 

When the seismogram—the developed paper 
strip—is studied, the wavy lines caused by the 
displacement of the light beam, being proportional 





onto a 


to the amount of earth motion, show the time, am- 
plitude, duration, and other characteristics of the 
most minute earth tremor. 

Some interesting problems present themselves 
when it becomes necessary, as it does in the study 
of earthquakes, to have an accurate means of de- 
termining the exact time of any point on the seis- 
mogram. 

To accomplish this, three factors must be con- 
sidered. First, the rotating drum, on which the 
photographic paper is attached, must revolve at a 
constant spe ed. Otherwise any accurate measure- 
ment of the record would be impossible. Second, 
a way must be provided for the recording of ex- 
actly spaced time intervals. And, third, this time 
marking must be correlated with some outside 
source of accurate time obtainable at several dif- 
ferent peints at once. This last is most important 


when records from other stations of the same 
quake are studied. 

At the Pasadena station the rotation of the re- 
cording drum is kept at a comstant speed through 
he use of a tuning system—a tuning fork con- 


the frequency of oscillation in a vacuum 


+ 
t 
trolling 
tube circuit, the output of 


which actuates syn- 
chronous motors that drive the recording drums 
at the exact speed of one millimeter per second. 
As a result, linear milli- 
seismogram is equivalent to one 
sed time. 


measurement of 60 


he second need, the recording 





vals, a special device known as a 





minute r is made an intregal part of the 
optical system of each recorder. Every minute, 
an impulse of electric current comes from the 
station’s masterclock, and causes a slight move- 
ment in the device. When this happens, the re- 
cording light beam is deviated from its normal 


line for a moment, and a clear off-set on the record 
is made from which future measurements are 
possible. 

To get the outside time reference, a radio re- 
ceiving set controlled by a time-switch is perma- 
nently tuned for reception of navy time signals, 


[Continued on page 145] 


When Ans 





wering Advertisements, Please Mention 


BITING TOOLS 


Vira as guns, tanks, planes, ships, tractors, 
trucks, and all the other implements of modern 
warfare, are the tools which help to build them. 
To make a good product they must be good 
tools. Millions of Nicholson Files and Black 
Diamond Files are in the service on that basis 
... tough, hard, efficient—the “bitingest,” longest 
lasting files our long file-making experience can 
produce. Make these yor 
But—abuse, misuse and improper care can 
shorten the life of the best file made. Whoever 
you are, wherever you use a file—get the most 
out of it. In order to help speed production and 
valuable materials and tools, Nicholson 
has prepared a 
FREE BOOK, “FILE FILOSOPHY."* New—48 helpful 
illustrated pages about files and filing—kinds, use, 
care and how to select The right file for the job. 
For production heads, foremen, key mechanics. 


NICHOLSON FILE CO., 49 Acorn St., Providence, R.1., U.S.A. 


i an Plant, P Hope, Ont.) 


r cho ce. 


conserve 











| NICHOLSON 
FILES FOR EVERY (%°2S5 


MADE IN U.S.A, 








PURPOSE 2 0.S.A.* 
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Tools For Boat Building 








[Continued from page 134] 


buy an expensive calking mallet. The putty knife 
required to fill seams you'll likely already have. 

With the hull completed and the boat ready for 
decking, trim and possibly a cabin, a low-priced 
spoke shave will be found useful for shaping 
curved members; a rasp and a coarse wood file for 
similar work or enlarging cuts made with the 
keyhole saw; and a small cheap nail set or punch. 
The few wrenches required during the construc- 
tion will likely be found among your car tools, 
while a 10” pipe wrench needed for installing an 
engine or toilet can be later carried as regular 
equipment 

A rabbet plane is rather an expensive tool for 
the few times it will be required, and grooves for 
drawer bottoms, panel inserts and other places in 


i 
I 


the cabin joiner work can best be cut at your 
local mill 

The tools mentioned as esse ntials here do not 
make too formidable a list, but will provide a 
well-stocked chest for average building. Clean, 
sharpen and oil them when you've completed the 
boat and store them where they're not apt to 
rust. With experience gained you can add other 
tools from time to time that you think will make 
for quicker, easier or better building. For once 
the boat building bug has bitten you chances are 





you'll be needing them again sometime. 





Picnic Novelties 





[Continued from page 99] 


and the hands nailed in place. Paint the body of 
the holder white; shellac the faces and hands; 
paint the noses red, the ties black, and the som- 
breros orange and yellow. Fasten to a wall or fence 
with screws 

Individual trays of Masonite, fiberboard or 14” 
plywood and made to fit conveniently on one arm 
are designed to hold a plate and glass securely. 
The heart-shaped tray and scalloped edge sec- 
tions are traced to any 14” stock, jigsawed out, 
and then the scalloped section is glued to the tray. 
The feet, 2”x8” curved to fit over the arm, are 
cut from 1” stock and nailed to the underside of 
the tray. The handle, a 1”x1” section 2” long and 
rounded at the edges, is attached to the underside 





near the point of the heart. These trays may be 
finished in white and the edges trimmed with red 
or finished the natural color of the wood. 


Since a newly hatched clothes moth larva can 
crawl through an opening 4 1,000 of an inch wide, 
government antomologists advise sealing cracks 
in clothes chests with gummed tape. 
major oil fields 
been discovered by scientific 


More than three-fourths of the 
in this country have 


techniques 
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QUESTION BOX 


These are the questions on Aviation Lesson 7— 
Maps of the Earth, which starts on page 100 in The 
School Shop. If you can answer them without much 
trouble, you've gotten a good start in your study of 
Navigation. Be sure you have mastered Lesson 7 before 
diving into Lesson 8—Instruments for Navigation, in 
September Mi. Answers to these questions are in the 
text. 


I—Define navigation. What is the shape of the 
earth? 

2—What causes the seasons? Day and night? 

3—The earth rotates at the rate of how many 
degrees per hour? 

4—How many nautical miles are there in one 
degree of longitude at the Equator? 

5—How is the nautical mile determined? 

6—Define latitude and longitude. Define Green- 
wich Meridian 

7—What is a great circle? The greot circle track? 

8—-Describe the features of the Mercotor projection. 
The Lambert projection 

9—What is a rhumb line? A reciprocal course? 

10—Describe how you would determine on a Lambert 
map the course between two points about 300 
miles apart. 











_ Pour Watt P. A. Amplifier 


[Continued from page 127] 
circuit is controlled by a switch on the phono- 
graph input volume control 

Of course all soldering is done with rosin core 
solder and a clean bright iron. Be sure the solder 
flows evenly on each connection before taking the 
iron away. It is interesting to note that a high 
percentage of trouble with new equipment is due 
to poor soldering. 

When you have gone as far as possible with the 
wiring, mount the rest of the parts and complete 
the connections. 

Now recheck the wiring thoroughly before con- 
necting to the power line. It is particularly im- 
portant to observe the polarity of the electrolytic 
filter condensers, since if the connections are re- 
versed on these a short will result with damage 
to the condenser and possibly also to other parts 
in the circuit. 

The amplifier is now complete and ready to go. 
You will find it a highly efficient and flexible 
instrument as it lends itself readily to all portable 


. el - 
equipment where amplifiers are used. 


In the War Department's map collection there 
are more than a million maps, atlases, guide books 
and other items 


British aviators on night fighter patrols are 
required to eat carrots for vitamin A, lack of this 
vitamin being a cause of night blindness. 


Helpful to home gardeners is the advice of 
government scientists that starting seeds on a 
layer of sphagnum moss prevents “damping off” 
of seedlings. 
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Will The Earth Sock Japan? 


page 14°] 


A relay cy 


Continued jrom 
1 


oacecst six times de ‘em auio- 


atically sends these radio impulses to the re- 


rders where they become a part of the 


seismogram, 











After quake has occurred. seismologisis de- 
termine the arrival times of the two earthquake 
waves from the record, making the necessary cor- 

ions for the difference between station time 
arkings and radio time. 

For I hquake the approximate dis- 

stations where it is recorded 


n from the difference in the arrival 
nes of the two waves at each station. These dis- 
tances used as radii for arcs of cizcles are laid off 





on a small-scale map, and the point where the arcs 
tersect is taken as an approximation to the epi- 
Records from three or more stations are 


needed for this calculation, for a pair of inter- 
two points in common, and 


ild not be determined 


ng circles hz Ve 
thout the third arc. it cor 
which of the two intersections was the proper one. 
On distant shocks a much more intensive and 
thorough study is required of the records to esti- 
mate the distance to the epicenter. And always 
s necessary to have records from stations which 
are at considerable distance from one another to 


make an exact determination. The Pasadena sta- 
for instance, is in reality part of a net- 
work of seven stations which work together as 
« ean 
When one considers that thousands of earth- 


quakes are recorded yearly. and that the photo- 
graphic strips on the recorders are changed daily, 
j may be gained of the 
amount of work and study involved in the science 
of seismology. 

But who will deny its worth if, sometime in the 


distant future, the 


some estimation endless 


not too country’s newspapers 
dateline. the banner: 


AGAIN BY EARTH- 


Pasade na 


DESTROYED 


carry over a 
TOKYO 
QUAKE! 





For Handling Incendiary Bombs 






LINBD WITH CABLE 
ALUMINA x 


—— HINGED LID 


F handling the smaller, but still dangerous 
i ( bombs. Everett Wilcox of Hyattsville, 
M ers r ! ce é g dustpan 
l ec ad, « which | s received patent 
2.315.831. The bomb-remover and its arched cover 
< ea W im1l ( othe etractory 
Y d ted ¢ 1 safely long handle 
wi cable for raising the lid 
ivi 1 Jdver ts. J 
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The call to arms meant an equally urgent call to tools 
—for an immense building program sprang to life to 
take care of our mightily expanding fighting forces. 

Throughout the shipyards, the plane factories, the 
arsenals and all wartime industry, workmen are busy 
with Disston files, hack saw blades, tool bits, and many 
other wood and metal cutting tools. 

And in the hands of the craftsmen who are building 
the cantonments, the depots, the emergency housing 
of all kinds are Disston saws . . . preferred for their 
fine steel, excellent balance and fast-cutting blades. 


DISSTON 
D-23 


se 


Disston D-23 Lightweight Straight-back pattern. 
Always popular with saw users demanding quality 








and workmanship. Made in 24-inch 8 and 10 points 
cross-cut; 26-inch 7, 8, 10 and 11 points cross-cut, 
5 points rip. 


@ If you need tools for essential war work see your 
hardware dealer and ask for Disston—a name world- 
famous for tool quality and performance. 


TOOLS LAST LONGER with the help of the Disston 





Saw, Tool ar d File Manual — FREE from sormauae ce 
" } , = $ 
your hardware dealer, or write for your ~~ 
copy directly to us. 
I ) ue 


HENRY DISSTON & SONS, INC. 
808 Tacony, Philadelphia 35, Pa., U.S.A. 
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1863 Austin Steamer 


War To Your Livingroom” 





[Continued from page 115] 


dependable. As the speed probably was not over 
three or four miles an hour, however, the hazard 
was slight, even though the vehicle was not 
equipped with brakes. 

In making the model—which we remind you 
is not to exact scale, but designed for easy con- 
struction by the novice—a solid wood body pre- 
sents fewer complications than one built of thin 
material. For the dash board use heavy-gauge 
galvanized sheet, and the same material can be 
cut for the main leaves of springs, auxiliary leaves 
being of thin balsa or pasteboard, Small brackets 
for spring hangers are of wire with the ends 
flattened for drilling. Connecting rods, radius 
rods and the like are easily made of bicycle 
spokes or thin dowels, and the water glasses for 
boiler and tank should be bright wire to resemble 
glass tubes. Make the front axle of wood, and the 
yoke over it to which the spring is attached should 
be either heavy wire or rattan steamed and bent. 
The curved steam and exhaust pipes on the cy- 
linders could be of sphagetti softened with mois- 
ture and dried in the shape illustrated. 

Crank shafts are of wood, inserted in sleeves 
attached to the sills, as shown. A pinion from a 
broken clock will serve in the steering gear, or it 
can be whittled from wood, as is the rack. The 
bracket for these is also of wood. Wheels: are 
made as described in the preceding model articles, 
or as shown here in the sectional drawing, in 
which the stock (white pine) is glued to wrapping 
paper which in turn has been glued to a wood 
disk screwed to the lathe face plate. Holes are 
drilled for ;';-in. dowels or “applicators” serving 
as spokes. Escutcheon nails are used for axle 
spindles, as in the preceding model, and the 
wheels are the only moving parts. 

Paint the body black and the wheels canary 
yellow for contrast, Where polished wire or 
bicycle spokes are used instead of small dowels, 
leave them bright.—Hi Sibley. 
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your spare time, if any. He says, “Many boys in 
the service find time on their hands at night with 
nothing to do, In our camp many of them have 
taken to whittling articles out of scrap pieces of 
‘plexiglass’ or any type of plastic. The favorite is a 
heart of medium sixe (see sketch) , sanded smooth, 
with a set of wings fastened on the front. A dainty 
screw eye in the V of the heart, with chain at- 
tached completes the token, which of course is 
sent back home to your girl, for a neck piece.” 


Students who take up weight-lifting and other 
extremely rigorous sports are in many cases mal- 
adjusted and have “inferiority complexes,” ac- 
cording to a study at the University of California. 
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[Continued from page 67] 
the script, with a mimeograph crew standing by 
to run off copies. ( 

At 7 o'clock we were re-assembled on the 
broadcast site and scripts were distributed. Every 
word was checked over with officers and men, 
every cue explained. We had two complete re- 
hearsals. The first one timed out at about nine 
minutes, We made cuts and ran it over, timing 
out at about seven minutes and forty seconds. 
One or two more cuts, some tightening of pauses 
and we were ready. 

Meanwhile, in addition to handling our rehear- 
sals and numerous changes in the set-up of micro- 
phones and wiring, eur engineer was talking with 
Chicago on an open wire, giving them his testing 
“Woofs!” Another wire would telephone our 
broadcast from the field to Chicago, whence it 
would go on the national network. 

At 10:30 (9:30 Texas) the March of Time began 
in New York. We monitored it over a small radio 
attached to the control board. For light we had 
rigged some unshaded bulbs, with automobiles 
standing by in case they failed. 

We began at the main longwave mike. General 
Bruce spoke a few explanatory words about the 
Tank Destroyers and the problem we were go- 
ing to do. Next to our control board stood a jeep 
equipped with regulation army two-way short- 
wave radio plugged into our longwave board 
through a mixer, to transform shortwave into 
longwave. At the bottom of a hill a hundred yards 
away or more, and invisible to us in the darkness 
stood tanks flanked by another jeep equipped 
with shortwave sender-receiver. In it were a 
driver, two officers impersonating German tank 
officers, and the civilian announcer. At a line in 
ny narration—“Go ahead, enemy tank force!”—~ 
delivered on the longwave mike, a soldier beside 
me held a shortwave mike close to my mouth, so 
that the tanks and their jeep could hear the line 
that was their cue. 

From that point the “story” followed the tanks 
charging up the hill in attack on the American 
lines, firing, their officers describing what was 
happening. 

We had established a sound-mike halfway up 
the slope to pick up the sounds of the tank en- 
gines and clanking treads as background for the 
dialogue and firing. The dialogue came by short- 
wave from the moving jeep to the stationary one 
beside the main control board, thus feeding the 
shortwave direct onto the longwave channel and 
the broadcast. The tanks crested the hill and 
turned away from the main mike, cut their motors 
and were silent. The “German” officers explained 
that the tanks had bivouacked for the night. When 
they finished, I was cued at the main mike to in- 
troduce Major Gordon T. Kimbrell, chief of the 
Tank Hunters, men trained to attack and de- 
molish tanks on foot. The “story” followed them 
into action delivering a night attack on the tanks 
with demolition grenades and small arms, 





; 


Tl 
run 
dar} 
Des' 
tena 
the 
liste 
the 
mik 
acti 
our 
the 
jeer 
and 
gine 
mo\ 
tank 

A 
the 
the 
the 


fen 








ine 
‘ing 
ids. 
ses 


ar- 
TO- 
vith 
‘ing 
our 
2 it 


gan 
idio 
had 


iles 


>ral 
the 
go- 
eep 
yrt- 
ard 
into 
rds 
1eSS 
ped 
> a 
ank 
» in 
side 

so 


- 
ine 


nks 
can 


was 


up 
en- 
the 
yrt- 
one 
the 
and 
and 
ors 
ned 
nen 
in- 
the 
de- 
em 


nks 





War To Your Livingroom 





The moment I introduced the Major, I had to 
run down a hill about a hundred yards in the 
dark, climb into a jeep accompanying the Tank 
Destroyers, beside their commanding officer, Lieu- 
tenant Harley Miller. As soon as I squeezed into 
the back seat beside the sender-receiver, we 
listened in on the dialogue and action coming from 
the top of the hill. On cue, and holding the hand- 
mike between us, Lieutenant Miller ordered into 
action his platoon of TD's, off in the darkness to 
our left, by shortwave. (All that we said, like 
the tank officers before us, was picked up by the 
jeep beside the main board, through the mixer 
and onto the broadcast.) The Tank Destroyers’ en- 
gines roared, their treads clanked and we 
moved up the hill in simulated pursuit of enemy 
tanks. 

As we went, Lieutenant Miller and I described 
the action in running commentary. Halfway up 
the hill, while the twenty men on ‘ie far side of 
the main mike were duplicating the tank’s de- 
fensive fire with mines, grenades, pistols, rifles 





tommy guns (getting their cues from an offi- 
r listening to our dialogue via headphones) the 
Tank Destroyers’ 75's began firing. 
The night was an uproar of blasting and yelling 
1 until we too crested the hill, and Lieutenant 
halted his with the dramatic 
“Mission accomplished!” 

A few words from me returned the action to 
General Bruce at the main microphone about a 
hundred feet away from where we ended up. He 
summed up the action and signed us off. 

I left my jeep and reached the main board 
afterward, to learn we had run only seven 


Miller vehicles 


pi se: 
I ° 


seconds overtime: a miracle considering the diffi- 
culties inherent in controlling so many people and 
vehicles spread out, in darkness, depending on 
‘twave for intercommunication and cues, with 
the immediate risks that the gunfire, or pure ac- 
cident, might drown out a cue, that someone might 
make a mistake—all without hope of retrieving 
the damage if it happened. This is a good place 
to record my admiration for the officers and men 
who participated. Good soldiers all, they carried 
out their assignments as perfectly and depend- 
ably as radio professionals. 

The engineering problem involved in field cut- 
ins is often more complex even than that, which 
employed combined long and shortwave from 
moving vehicles. Many broadcasts have been done, 
like one we planned but did not carry out, in- 
volving shortwave ship-to-shore. We proposed 
to broadcast from an anti-submarine patrol boat 
off Miami, including the dropping of depth charges, 
launching torpedoes and firing deck guns as if on 
anti-submarine attack. That called for shortwave 
from the boat to where the shortwave 
would have fed into a longwave control board, 
thence by telephone to Washington and on to the 
network from there. We gave up the plan on 
learning that depth charges so close to Miami 

[Continued on page 148] 
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Dear Bill: 
I'm the guy up front 


This is the outfit for an old 
cycle fan! I thought I kmew 
motorcycles, but the Army's 
teaching me plenty! 


I'm riding an Indian -- as 
usual. What a machine! Our op- 
erations course is plenty tough 
but Indian's got the guts to 
take it -- and for easy handl- 
ing and safety, give me Indian 
any dayd 


Incidentally, Indian's got 
some swell new improvements. 
It'll be a really great machine 
to ride when this war's over. 
Regards to the gang: 





INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS. 








BUY WAR BONDS NOW 
* * TO BUY AN INDIAN LATER x *® 
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would have panicked Miamians; they'd have 
thought the Nazis were coming up Flagler Street. 

Broadcasts have been made from gliders, planes 
and blimps in flight, from troop-carrying trans- 
ports, from amphibian tanks—from every kind of 
unit and vehicle used by our armed forces. 

Not long ago Cecil Carnes, chief contact man 
and field supervisor for We the People, had a hair- 
raising experience in setting up a broadcast from 
a glider at a glider training center. His broadcast- 
ing personality former film star Jackie 
Coogan, then a glicer pilot. who was in the air 
above the field for last-minute rehearsals. On 
the field Carnes had his 
longwave control board 


was 





so much noise that words could not be distin- 
guished. These are some of the problems engi- 
neers of the Blue Network have met, and wrestled 
with, in broadcasting from the Navy's submarine 
school at New London, Conn. 

Many precautions must be taken to forestall the 
numerous technical hazards any field cut-in faces: 
telephone line failures or breaks; mechanical fail- 
ures of various kinds; static; and that most un- 
controllable bogey of all, plain ordinary human 
fallibility. Not long ago an experienced producer 
in charge of a pick-up aboard a troop transport 
plane by error skipped six pages of script and 

cued in the wrong one 








1 op of two narrators. To 
set up connected with a ‘ a | rest * avert further disaster, 
shortwave receiver to : - d ) \| rf} oN master control simply 
pick up Coogan talking jet ) ) ) vs cut that spot abruptly 
over the shortwave (Ss 7 KD \,. | . off. 
sender in the glider. ax A As YY, J XY One of the weirdest 
Power was supplied by A WN \ Sy FV} b accidents which ever 
batteries to the control Nt th befell a field pick-up 
board. ~ | ’ happened last year at 

After several check- | \ | | § 4 “ Fort Knox, Ky., train- 
ups, all was well. They , AS I’ 1? wo? ing center of the Ar- 
could hear Milo Boul- << Ev | 4 c mored Force. CBS’ 
ton, We the People’s ~~ (4 ?O >> Los } weekly news program, 
master of issimution, ns & f  <— iin Report to the Nation, 
beginning to announce Lif Kit’ Bt) a planned a spot depict- 
them in New York, Sy ek \ | PW zs \ ing the tank boys in ac- 
when suddenly their PES J | —_ ) tion and sent writer 
final exchange of sig- won ose’ Tt tinclles rm | j 4 Bill Merrick to survey 
nals with the glider (> & A s a = the scene and obtain 
failed; they could hear Ee Ne —€2 * the co-operation of the 
nothing. In a matter of teeiele @ 2 —~ ~ wen 2 since - then - deceased 
seconds, they located — ees —— General Chaffee. As 
the trouble; the bat- ~ ees pits 4 usual, the staff co- 
teries powering the . , operated eagerly, all 
control board had "The sergeant's feet must hurt him, he's growling like necessary armored ve- 
conked out. In two an old bear!" hicles were put at Mer- 
movements, the engi- rick’s disposal, and the 


neer disconnected the batteries, switched on AC 
current, and the signal camein precisely as Boulton 
read the last cue word, “Come in, Jackie Coogan!” 
And, as Carnes sweated with relief, Coogan’s voice 
was picked up out of the glider by the ground 
shortwave receiver, fed through the mixer into 
the board and so onto the telephone line which 
put it on the network 

Broadcasts from submarines set up mechanical 
difficulties all their own, because radio science has 
not yet perfected sub-surface shortwave radio 
communication. All 


for surface use, but 


submarines carry antennae 


these are not adequate for 
broadcasting when the vessel is submerged even 
to conning tower depth. To transmit from a sub- 
marine in motion, and partly submerged, it is 
necessary to rig a special antenna attached to the 
periscope, and then to maintain the vessel at con- 
ning tower depth. Were the submarine any deeper, 


water sloshing against the antenna would set up 
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script was prepared. Just before the broadcast, 
live machine-gun ammunition was issued to all 
vehicles, to be used with the blanks with which 
the guns were also supplied. All was well. In the 
New York studio, announcer, John Charley Daly 
introduced the spot, the switchover was made, and 
the tanks began to do their stuff—punctuated by 
very considerable shooting. After a bare forty sec- 
onds, the line went dead. All attempts to revive it 
failed—a perspiring Daly had to ad-lib in New 
York for some minutes until the unexpected blank 
could be filled. Only afterward did they learn what 
had happened 
the telephone 


a live machine-gun bullet had cut 
ine from the 


] control board to a 
two—something few Fort 


Knox marksmen could have done if they'd tried. 


phone pole neatly in 

Less subject to strange accident, but almost as 
difficult as actual warfront events to transmit to 
the American people via microphone and loud- 
speaker are pick-ups from within manufacturing 
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plants. The technique of getting the sound of ma- 
chinery accurately on a microphone is as tricky 
as picking up gunfire, for which, incidentally, 
some NBC field engineers have now developed a 
mathematical formula about which they’re very 
proud -and very reticent. 
A program series last year called Defense for 
America was devoted entirely to pickups from war 
and the producers and engineers com- 
plained often and bitterly at the disappointing 
noises so many interesting-looking machines made 
over a mike. One intrigued by the sight of a 
huge flywheel some twelve feet across, its smaller 
gear wheel meshed to a great machine, thought 
he saw a fine chance to get a radiographic sound 


p! ints, 


man, 


across to the listeners. He placed a sound mike by 
the great wheel, then retired to his board and 
donned his headset. Ail he heard was the sound 
like that of mboai coming ‘round the bend— 


that was the effect produced by the great flywheel 


a stea 


After further experiment, he discovered a tiny 
testing machine which clicked, clacked and sput- 
tered with an effect of great industriousness. His 


ke next to that got results. It sounded actually 
which the flywheel did not. Simi- 


beset every radio reporter bent on 


ke a machine, 
proble ms 
telling people wh 

Of course the dream of all radio reporters is to 
pick up an actual battle. Once or twice it has hap- 
pened by accident, as when H. V. Kaltenborn re- 
ported a tank attack in the Spanish Civil War; he 
is said to have been hidden in a haystack. 

The Germans, ever alert to home morale-build- 
ing values, have often had their PK (Propaganda 
Kompagnie) men real battles, mostly 
from the Russian front. While there is a suspicion 
that some of those were faked—they worked out 
too neatly—others certainly were not, and had 
tremendous positive propaganda value on the 
home frent. American radio reporters have not 

st hope of convincing our conservative public 
relations officers to let us take microphones into 
the field—in the Pacific, the Aleutians, Africa or 
Americans may be fighting. 


it the war plants are doing. 
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If your household piping, boiler, heater or radi- 
ators spring a leak, or if your automobile engine 
racked, don’t worry 


new parts —_ 


block or gear cases become ¢ 
, 


about the difficulty of getting 


repair with SMOOTH-ON No 1 ° easily 
and quickly 

Any | in can make effective repairs with 
this many-purpose iron cement, which does not 
require heat or dismantling of parts. 
SMOOTH-ON tightens loose parts, too; and 
enables you to salvage tools, utensils, fixtures 
and hardware that come loose. 















Get SMOOTH-ON in 134-0z., 
7-oz. and larger containers 
from hardware store or, 
if necessary, from us. 


ee ee eee ee ee eae a oe oe = a 
Smooth-On Manufacturing Co., Dept. 69 


570 Communipaw Ave., 
Jersey City 4, N. J. 
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deduction—but was ignored by Dr. Bliss and his 
colleagues. 

President Garfield died after 78 days, thor- 
oughly diagnosed but without having had a scapel 
laid on him in an operation that might have saved 
his life. When an autopsy proved the anatomist 
most nearly correct the whole grisly, useless mess 
was summed up by a wag of the day who cracked: 

“When ignorance is Bliss, ‘tis folly to be 
Weisse.” 

Since he perfected the instrument, Samuel 
Berman has left the transit system to work in the 
laboratories of the Waugh Equipment Company, 
manufacturers of his Locator, putting the devices 


together as fast as the supply of materials and 
the requirements of the delicate assembly job 
permit. 

He knows what it means to feel the shattering 
blow of enemy steel. When,he was a sergeant in the, 
82nd Division in France in World War I a piece of 
shrapnel ripped through his jaw, narrowly miss- 
ing the bone, He seeks no glory for having in- 
vented an instrument which may save many a 
life, many an arm and a leg. Berman has yet to 
meet one of our fighting men who has been bene- 
fited by his device. He just says, rather wistfully: 

“I just hope my work will help a great many of 
them.” 
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she was sinking fast. The Skipper sent a life-boat 
over the side to investigate the damaged sub be- 
fore she went down. 

Just about that time our searchlights went out 
abruptly. The Campbell had suffered a 14-foot 
gash below the waterline on the starboard side 
where she had struck the sub, and water was 
pouring into the engine room. Before very long 
the engine room was flooded and our engines 
went dead. Then our electrical system was put 
out of commission and the power was off. 

Commander Hirshfield sent a repair party of 
four men over the side and they got down into 
the ice-cold water to inspect the damage. Fireman 
Colin Swindell carried a messenger line and cork 
in his mouth to float up through the hole. They 
attempted to make repairs, but the hull was 
damaged too badly, so they returned aboard. The 
Campbell was careening in the sea wash 7nd the 
Skipper ordered all extra weight jettisoned so she 
would ride more easily. 

The crew were told to secure, but not get too 
far from their battle stations. I went down to the 
main deck, where I learned how badly we'd been 
damaged. I hadn't realized it before, because the 
shock hadn’t been very great on the flying bridge. 

It seemed unlikely that we would have to 
abandon ship, however, so I went over to a five- 
inch gun shelter where my buddy, Vincent Fynan 
of Riverside, N. J., was stationed. The Campbell 
was drifting then and Vince had no light on his 
life-jacket, so I got one for him. Then we arranged 
to meet at the port life-boat—just in case. “We'll 
take a swim together,” Vince joked. 

I ambled down to the main deck again and 
found the men there walking around and talking, 
cracking jokes, with no thought of danger. They 
were feeling good about the demise of the Ger- 
man U-boat. “That’s one Nazi sub less, that we’re 
sure of,” was the general comment. 

It had been an exc'ting, action-full twenty-four 
1 had much sleep for two 


hours, but nene of us h 
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days before. I returned to the gun shelter, where 
Vince suggested that I take a fifteen minute catnap 
alongside the gun. When I opened my eyes again 
I was rested a little, so I went down to my quarters 
in the glory hole two decks below to pick up my 
wallet and dress blues in case we took to the 
boats. 

The escape scuttle was eighteen inches wide 
and it was pitch dark going down, but fifteen other 
fellows seemed to have the same idea too and we 
felt our way carefully down the ladder. Some of 
the fellows had matches and we got a little 
illumination from the dim red lights on our life- 
jackets. 

After getting my things, I talked to a couple 
of CPOs on the main deck and then climbed again 
to the flying bridge to keep a lookout. I was up 
there about twenty minutes talking to the regular 
lookout, when suddenly he spied a ship on the 
horizon. 

A chill went down my spine. We were in no 
shape to meet another enemy. This might be a 
friendly ship, but it might be a German, too. We 
held our breath as our blinkers signaled. The 
strange ship replied that she was the Polish de- 
stroyer Burza, part of our convoy escort. It was 
a great relief when the destroyer’s captain asked 
if we needed assistance. 

The Burza herself was in trouble. One of her 
boilers was out for lack of fuel and a hold was 
flooded. Her food was almost gone too, but she 
stood by and circled our 
night to screen 


ship all threugh the 
; against attack. 

g Captain Hirshfield sent four 
officers and 100 men aboard the Burza to lighten 
the load on the Campbell. I went to the Burza 
with my pals. We stood by the Campbell till the 
following day when a British corvette showed 
up. Then the Burza took us into an East Coast 
port. 

I’m back on the Campbell again now. We'll be 
fighting again soon. 


In the morni: 
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Your Invention Clinic 


[Continued from page 10] 








remember, there are wrenches which perform the 
same operation for which your unit was designed. 


Airplane Landing Mechanism 


W. M. Ogletree, Barnesville, Ga., has designed 
an airplane landing mechanism consisting of a 
operated on tracks into which the plane 
would nest itself as it lands. 

AnsweR: The mechanical and electrical diffi- 
culties of constructing such a unit are almost in- 
It is absolutely imperative for the 


cradle 


surmountable. 


safety of the plane and its occ ipants that the 
> landing plane 


cradle be located direct!y under ti 


a be mov ng forward on substa tially the same 


speed with which the plane is moving at the time 


of contact. It is almost too much to hope that 
an mechanism would be capable of insuring such 
a perfect “1 arriage.” 

We would advise against further action. 


Combination Aircraft 


A. F. Augenste'n, Parkersburg, W. Va., subinits 
a photograph of a large model airplane of unusual 


design in which the space between the upper 
and lower surfaces of the wing structure would be 
flled with independent helium bags. He states 
that “each bag has an anchor attached to it so 
that it could be dropped on an objective” for 


sicnaling 
ANSWER: E 


yUrposes. 

I 

rcept for its unique design we can 
= 


recommend construction. We 


do not think that it 


your 


would have the lift of a 


Zeppelin of comparable size. The use of steam 
turbines is not an original thought. The very 
earliest lighter-than-air craft were driven by 
Sté ? 

The suggestion for a visual indicator demands 
that the indicating balloonet be accurately 
dropped on the objective entirely unknown to 
those on the ground. If they knew of its location 
or saw it hovering over a Spot it could be cut 
free immediately or hauled down and relocated 
over an area of vat t ground or water 

Although we would not eco end anp v0 g 
for patent on tl dea, we ould advise you to 
( t e your studies nd researches . the field 
of tion. You s promise tor? tre ccess 





Transparency Control 


Gordon E. Williams, Elizabeth, Pa., submits a 





design of a transparent plastic top for future moto 
( in which a push button con makes the 
top more or | transparent at and even 
blocks out all light if desired. ‘ 

NSWER Protecting this kind of an idea is 


The as 


s will be made from trans- 


a gambling venture sumption 


i uch 
t the te ps oj car 
plastics: that they will be in 
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(is 51500] REAL ENGINE VALUE 


The G.H.Q. is a miniature gasoline engine that 
really operates Over 1 0 sold in the last 
es 1/3 OP. flywheel (or 


Complete with 














propeller), fuel, accessories and full instructions. 
Fully bench tested i ready to run. For boats, 
planes, midget cars, ete. S only $1.00. 
S i¢ t €.0.D,. m Send 2i5c for 
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Rough Castings Set including blueprints, 
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Come peace, thousands of today’s inventions 
will be put to use. Maybe yours 
will be one of them. Before you 

file for your patent 
claim read these 
three invaluable 


guides. They tell you 
what steps you can 
and should take, and 
they cost you nothing. 
WRITE TODAY TO— 






a “f 
VicT EVANS & CO. 
REGISTERED PATENT ATTORNEYS FOR NEARLY 50 YEARS 
750-3 MERLIN BUILDING —— WASHINGTON, D. C. 
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in sections large enough to permit the use of 
this type of transparency control. (The details 
are not disclosed here in accordance with our 
custom.) The assumption also is that manu- 
facturers will look upon your scheme favorably 
and in preference to any other method of con- 
trolling the amount of light which passes through 
the transparent top 

Is this not too much to expect? The tops of 
future automobiles may not be made of plastic 
because the plastic may be more expensive than 
aluminum, If made of plastic, those tops may be 
colored and not require the controls you envisage; 
or any of a dozen methods might be introduced 
to prevent the hot rays of the sun from making 


; . 
passengers and driver uncomfortable. 





Your Invention Clinic 





The suggestion you propose seems very criginal 
and probably patentable. You alone must know 
if you are in a position to gamble—with the odds 


against you. 


Automatic Gun Sight 


Irving Cohen, Brooklyn, N. Y., submits a plan 
for an automatic gun sight working on the photo- 
electric principle. 

ANSWER We are positive that this gun sight 
will not work as you propose. Ordinary daylight 
contains all of the colors: consequently, it would 
be impossible to prevent the firing of the qun 
when the sight is directed at the sky or clouds. No 
colored airplane need be present at all. 








Grain, in fact, 
to be eliminated entirely in some of the new 


in any desirable size. promises 
emulsions 

Naturally these things mean that the appear- 
ance and size of the camera itself will be different, 
with the trend strongly toward the miniature or 
candid types even among professionals except for 
specialized studio uses. There will be cameras 
small enough to carry in the pocket like a foun- 
tain pen, taking perhaps a hundred shots on an 8 
millimeter strip at a cost of ten cents. Slightly 
larger ones can offer the advantage of photoelec- 
tric cells that measure light and open the shutter 
for just the right interval when the release is 
clicked. Most of the popular cameras doubtless 
will be magazine loading—carry several car- 
tridges, one of black and white, one of color, others 
of various emulsions, interchangeable at will. 

A coming favorite 
will probably be the 


stereo camera 


‘ ‘ 

. 

equipped with twin “ 
> se taki Ic vitan. ay ¥ -s- 
lenses taking simultar GARACI _ 
eous exposures so that IT ] 


resulting 
through a viewer will 
leap out at you in three 
dimensions By block- 
ing off one lens, ordi- 


prints seen 


nary single exposures 
can be made 

A socket in the cam- 
era itself will 
modate a_ powerful 
midget flash lamp. No 
complicated 
nizing apparatus—the 
shutter itself trips the 


accom- 


synchro- 


release circuit by a 


foolproof built-in 
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“He's saving wear and tecr on his rear tires!" 





mechanism, setting off the lamp at the exact in- 
stant that the shutter is wide open. Flash lamps 
such as the Speed Midget developed by General 
jlectric make this shutter release practical; with 
older lamps the curve of lighting efficiency was too 
flat—much of the light was wasted while the shut- 
ter opened and closed. Speed Midget lamps build 


up to such a sharp peak that action can be 


stopped in a two-hundredth of a second or so, 
although the shutter itself may be open only for 
1 25th second. 

Simpler types of color film will also bring home 
color movies within the cost range of present black 
and white. Sound-on-film home movies will be 
practical in indoor settings where the necessary 
electronic equipment is available through the new 
radio-television sets that are coming. Even the 
problem of outdoor sound on film for the amateur 

may eventually be 

solved through devel- 

opment of compact 
power units. 

Indeed, a fascinating 
new hobby looms in the 
taking of 


shots.” It is not to be 


“sound snap- 
compared to _ present 
methods of cutting 
grooves on phonograph 
records. The material 
used will be cheap cel- 
lulose strips about the 
size of present reels of 
50-foot 8-millimeter 
film, on which perhaps 
an hour’s sound can be 
~ recorded at a cost of a 
few cents. In a storage 
space no larger than a 
photo album you can 
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pack perhaps 50 hours of sound snapshots—home 
musicales, the voices of dear ones, baby’s first 
sister's piano-playing progress from 
scales to virtuosity. Even letter-writing can be 
accomplished by sound tracks rather than pen and 
ink. Photoelectric units in your new 


vision-photograph set will 


gurglings, 


radio-tele- 
bring the reels alive 
speaking and singing with absolute fidelity. 

The same equipment will help you to learn the 
foreign languages you will need to get along with 
friends in Turkey, Buenos Aires, Be ngal or Tahiti 
whom the space-shrinking airplane brings close 
to you. Instead of dry textbooks. you buy a reel 
or two of language lessons and load them into 
the living-room receiver A lively senorita talks 
to you in Spanish—you see and hear her—or a 
Netherlands lass carries on a conversation in 
Dutch. 

Reading will remain, as it always has been, a 
rewarding leisure time pursuit. But we may look 
for different types of books and magazines. Right 
now the government is in the a so of issuing 
some 35,000,000 copies of por ular books in com- 
pact format for email enough to fit into 
a pocket, bound along the short edge. It is possible 
the vast book market of tomorrow will pass from 


soldiers: 


the heavy. bulky, three-dollar volume to the 
pocketsize book costing a few cents. Periodicals 
will increasingly be printed in full color, with 


beautiful sharpness because of the elimination of 
halftone dots from the new printing processes. 
The home workshop fan will turn out entirely 
new types of craftsmanship. He will have an 
immense variety of plastics to work with. Some 
will be heat-molded, others turned on a lathe, 
others polished like jewels, still others sawed and 
fitted like wood. Aluminum and magnesium alloys 
will make it possible to build quite different types 
of furniture and gadgets. Glass will become an 
increasingly popular material with the home 
craftsman. He can saw it like lumber, use foam 
glass for insulation and buoyancy, substitute it 
for metal and wood. The craftsman with an 
electrical bent can hook up ail manner of elec- 
tronic gadgets—smoke alarms, door openers, 
automatic light switches. Fluorescent paints will 
enable the artistic soul to get new effects in 
decoration, 














new type lamps. 

In the sports field, is mang ore strung with 
plastic fibers will grow tighter rather than looser 
with use. Nets will be weatherpeool and indes- 
tructible. Golf and tennis and footballs using 
synthetic rubbers will never lose their bounce 
Tiny gasoline motors reacy to hock up with boat 
I pellers workshop 1 chinery and the like w 
give ample power wherever neecec 

In ventors will have a feld d 
household gam Cre €! 

est wide-open possibiliti ‘ 
toy battleship guns electronically 
native! am ene 
, ‘ 


patterns that glow beautifully under 








SPEED 
THE 
FINISH 


Mounted 
firmly on its own 
steel shank, each 
fhicago Mounted 
Wheel is a whirl- 
ing point of easily 
controlled power 
grinding speed and efficiency. 





with 100% 

Famous since their introduction 45 years ago for 
auelity and long life. There is a “just right 
Chicago Mounted Wheel ior every operation. 

— Se. IVERIES—We are working 24 hours a 
d and due to our central location, can make prompt 
hipr ent o7 1 Mounted Points 2nd Grinding Wheels 
3” in diameter and under. 


Wi ith the approval and endorsement of W. P. B., all 


our facilities are concentrated cn 

these smaller sizes, enabling us tie 

t pive taster service to war ss 

plants > . 
Handee Tool of 1001 Uses and ¥ 40 


Hi-Power Grinders are _ still 


available to all who have \ eh RNY ae 
i< yee 


priorities 
9 
Send for Free Catalog LL onan? 
CHICAGO WHEEL & MFG. CO. pa 
1101 Monroe St., Dept. MI, Chicago, Ill Les 





SEE MILES AWAY! 
5-POWER TELESCOPE 





Perfett for spotting planes, ships; watching sporting events, people, 
bir el Ger ne bl T lastic tubes with scientific ground 

r « and eti Enlarges everything S times size! 
Brings objects 5 time ; simple, easy 


20 DAY FREE TRIAL OFFER 


f not completely satis- 




















: 9 plus Xs w cents post- 

« f telescopes ailed as it. has 
ilars. Vogue Telescope Co... “S789 zs “Maisted, Dept. 
R. $22. “Chicage. 


Get this Handy OF MITE 


Ohms Law Calculator! 





Figures Ohms, Watts, 
Volts, Amperes— 
Quickly, Easily! 


Solves. any Ohm’s 
Law Problem with 
yne setting of the 
slide. Requires no 
slide rule knowledge. 
l lues are direct 
on two sides 





Al 





reading. 





cover the range urrents, 
ance wattage « voltages nonly 
Radio and E lectrical Work. Size 4%" 


Send only 10c In coin to cover cost of handling. 


OHMITE MFG. CO. 4978 Flournoy St., Chicago, IM. 
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“enemy aircraft,” 
steering midget 
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radio 


Best of all, we will have more time for sports 


and hobbies. Much of the world’s routine work, 


remote control of electric trains, 
speedboats on outdoor ponds by 


including housework, will be 


accomplished by 


now secret mechanisms which will emerge from 
this war. The hardest-working among us will at 
least have his week ends free, and that is plenty of 
time to get to Stockholm and return. 








316 Independence 
Delta Scroll Saw 


Avenue, Waterloo, Iowa. 


9. A. Gudelsky. 3509 Northern Pkwy., Baltimore, 
Md. Power King Woodworking Lathe. 

10. W. C. Maurice, 11 Overlake Park, Burlington, 
Vt. Winner Water Skis. 

11. Agnes Leary, 36 Adsit Ct.. Burlington, Vt. 
Comet Wind Tunnel and Comet Air-O- 
Trainer Model. 

12. Harold White, 2840 N. Whipple Street, Chicago, 
Ill. Pfleuger “Supreme” Fishing Reel. 

13. Herbert J. Idle, 7220 Farwell Avenue, Chicago, 
Ill. Deluxe “Handee” Workshop Tool. 

14. Mrs. Ruby Shinabargar, 416 South 22nd Street, 


18. 


19, 


20. 


21. 


23. 


24. 


26. 


. Walter 


. Lillian 


. Mrs. Della G 


Council Bluffs, Iowa. Flexible Flyer Split- 
kein Skis. 


. Sam Thompson, Box 298, Rossland, B. C., 


Canada. Webster's New International 
Dictionary. 

D. Kemmis, 302 N. Central Avenue, 
Sidney, Montana. Bausch & Lomb Microscope. 
Johnson, 421 New Jersey 
N.E., Washington, D. C. Kalart 
Speed Flash. 

Raymond A. M. Shultz, Warminster, Bucks 
County, Pa. Samsonite Two Suiter Bag. 
George A. Vorbach, 115-02 227th Street, St. 
Albans, N. Y. F. A. Smith Arctic-Aire Fan 
Willard N. Jordan, 248 W. Spring Street, 
Columbus, Ohio. Scheaffer “Triumph” Tuck- 
away Ensemble 

Louise Marter, Whitaker Avenue, 
Philadelphia, Pa. Iver Johnson Shotgun. 


Avenue, 
Automatic 


5065 


. M. E. Stannard, 417 15th Street, S.E.. Cedar 


Rapids, Iowa. Spalding Krobat Tennis Racket. 
Catherine Wireback, 429 W. Chestnut Street, 


Audubon, N. J. Mighty Atom Model Gas 
Engine. 

Beryl Caton, 2534 Harcourt Avenue, Los 
Angeles, Calif. Radiant Hy-Flect Movie 


Screen. 


. Mrs. Ellamay Angus, 6547 N. Oshkosh Ave., 


Chicago, Ill. Graphomat Photo Enlarger. 
Mrs. C. W. Kampfer, Box 948, Glasgow, 
Montana. Gilbert No. 10 Chemistry Laboratory. 
Fox, P. O. Box 373, Encinitas, 
Calif, Lektrolite Safety Lighter. 


. Mrs. Phyllis Hendry, Elm and Rebecca Streets, 


New Liskeard, Ont., Canada. G. H. Q. Gas 
Model Motor. 


34. 


i) 
cn 


36. 


46. 


47. 


48. 


49. 


. Mrs. Dewitt C. We: 


. Benjamin Hehn, 


. E. Serenson, 756 Morris Pk. 


2. Mrs 


. Leila 


The Winners! 
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. Albina Gagnon, 393 Sunset Hill, Fall River, 


Mass. Wesbar Car Top Carrier. 
. er, 100 South Main Street, 


New London, Ohio. Miles Kimball Bridge 
Chest. 
. Mrs. Anna McGinity, 42 Summit Street, 


Burlington, Vt. Weed Tire Chains. 


. P. C. Young, P. O. Box 555, New Liskeard, 


Ont., Canada. Ronson Table Lighter. 


. Mrs. Nellie Orman, 3538 Grand Avenue South, 


Minneapolis, Minn. Packard Electric Shaver, 
Mrs. Al Mowinkle, 209 South 10th Street, 
Council Bluffs, Iowa. Scientific Construction 
Kit. 


. B. Adams, 115 East 90th Street, New York, 


N. Y. Fenton Handled Basket. 
Robert Boelke, 16 Todt Hill Road, 
Island, N. Y. Daisy Defender Air Rifle. 


Staten 


. Diana Gould, 206 Penn., Joplin, Mo. New De- 


parture Conversion Unit. 
48 Barker Avenue, 
Hill, Pa. Boyce-Meier Sextant. 


Sharon 


Avenue, Bronx, 
N. Y. Dremel Moto Saw. 


. Comdr. R. F. Armknecht, Bldg. 1, U. S. Navy 


Yard, Philadelphia, Pa. Fee & Stemwedel Re- 
mote Reading Thermometer. 


. Carl J. Fries, 5652 N. Lawrence Street, Phila- 


delphia, Pa. 12 Tubes of Lilebuoy 
Cream. 
Blume Carlton, 306 Sunset Drive, 


Winston-Salem, N. C. Delta POWERIite. 


Shaving 


. Mrs. Joseph Etris, 3211 Queen Lane, Phila- 


delphia, Pa. G-H Specialty Dog Bed. 
Lawrence, 305 West 45th Street, 
York, N. Y. New Electric Arc Welder. 


New 


. Mrs. Estella Jordan, 616 W. Main Street, Ash- 


land, Ohio. Constantine Set of Rare Wood 
Samples. 

Robert Grant, Jr., 413 Evergreen Avenue, 
Bradley Beach, N. J. North Bros. “Yanke>- 
Handyman” Spiral Screw Driver. 

Maurice H. Sanders, 2840 N. Whipple Street, 
Chicago, Ill. Ideal Ryan Construction Kit. 
Miss Jeanne Ellison, 6547 No. Oshkosh, Chi- 
cago, Ill. Epco Safety Saw. 

Pvt. Harold W. Nuttall, 305th Trg. Gp., Bks. 
181, Sheppard Field, Texas. Eberhard Faber 
Permapoint Pen and Pencil Set. 


. Mrs. Ruth Long, 224 Federal, N. E., Massillon, 
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Ohio. Cascamite Resin Glue and Casco Casein aa 
Glue. fed enor? cous* \ 
51. Miss Lydia Stewart, 43 Lancaster Avenue, Gimp \ 
Monroe, N. C. Copy of “Wonders of Science \ 
Simplified.” \ 
52. H. K. Dokter, 931 Morada Place, Altadena, \ 


Calif. Same. 

53. Bernice E. McWilliams, Bosworth, Mo. Same. 

54. Dick Swearingen, c/o Boyle Wholesale, Lex- 
ington, Ky. Same. 

55. Oskar Kaitch, Fort Union, No, Dakota. Same. 

56. Mildred Mailander, 5718 Hunter Street, Phila- 
delphia, Pa. Same. 

57. Charles M. Ambler, Jr., Noble & Rydal Roads, 
Jenkintown, Pa. Same. 

58. Stanley Rosenfield, = N.W. 4ist Street, 
Oklahoma City, Okla. Same. 

59. Mrs. John Lynch, 1466 8th Avenue, San Fran- 


im 





\ 

















scan, Catt Canna Take Better Pictures! 
60. Roy Pollard, 1539 S. Lawndale Avenue, Chi- Learn to be a competent photographer. 
cago, Ill. Same. Read the U. S. Camera Simplified Photo 
61. Richard Antelman, 125 East 58th Street, Min- Course—ccmplete in the August issue— 
neapolis, Minn. Same. and master the fundamentals of the camera 
62. H. L. Leavitt, 17 Cross Street, Belmont, Mass. and the dark room. Eight easy lessons all in 
Same. a single issue. On the newsstands now. Price 
63. Undem Scott, 630 Third Avenue, No., Glas- 15 cents. In Canada, 20 cents. 
gow, Mont. Same. 
64. Mrs. W. G. Sadler, Humboldt, Kans. Same. ‘ 
65. Lillian T. D’Aloise, 212 Stratford Avenue, U S. Cam era 











Westmont, N. J. Same . n= ae 
66. Joy Freeman, 1008 Fountain Road, Lexington, ; 
Ky. Same. DELTA s N EW BOOK 
67. Franzel Bates, R. 1, Box 153-D, Clarksburg, ‘‘How to Plan a Home 
W. Va. Same. ” 
68. Edna Taylor, 1114 North 17th Street, Superior, Workshop 
Wis. Same. 
69. J. F. Norvell, Hotel Rogge, Zanesville, Ohio. 







«= a guide to greater satisfaction 
from your hobby 


Same. Just off the pres § pages- 





€ Ty 
70. Mrs. Harry Scout, 7425 Rogers Avenue, Upper oe i 4 me potnters - 
arhey >. boil i-down results of of 
Darby, Pa. Same. experiment, now publis hed for x 
71. Nannie N. Williams, Goshen Route, Wilkes- ws Dh go ce yy ang nd 
. ” . _ Av > nere 
boro, N. C. Copy of “Fun for Boys. improvements. Send for this 
= ” fascinatin new book to- 
72. Thomas G. Norris, 950 Arden Road, Pasadena, day. Enclose 25¢ in coin 
~. a Ss: . or stamy 
: Calif. ame, a . THE DELTA MFG, Co. 
73. G. C. Thompson, : 3710 North 7th Street, Apt. 1, 694 H_E. Vienna Ave., Milwaukee, Wis 








Arlington, Va. Same. 
74. Mathew N. Lepisto, Sanatorium, South Moun- Always write your name and full address 
tain, Pa. Same. clearly when answering advertisements. 
[Continued on page 156] 


BUILD THE BIGGEST $1.00 PLANE IN U.S. 
samcgpa np caipsgeer 7-Foot — Condor Glider Soars for ening 






















Send 5e for New No. 40 Catalog 
(none free) 


Big 3-Foot War Models 






— 





ie Ras Mess erachmitt ME- roe Kit T76- err — . YOUR DEALER CAN'T SUPPLY YOU, ORDER DIRECT. 
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75. Rebecca G. Armknecht, Garden Court, 46th 
& Pine, Philadelphia, Pa. Same. 
76. Mrs. Isabel Edwards, Main Street, High Bridge, 


N. J. Same. 
77. D. Yates, 40 Monroe Street, New York, N. Y. 
Same. 


78. Fred Maurer, 311 E. Center Street, 
City, Pa. Same 

79. Dean Silvers, 
Ky. Same 

80. Elsie Hervey Hopkins, Shipley 
thicum Hts., Md. Same 

81. Emanuel Ottaviano, 6001 15th Avenue, Brook- 
lyn, N. Y. Same 

82. Margaret K. Breese, 420 Hawthorne Avenue, 
Williamsport, Pa. Same, 

83. J. R. Burnham, 680 14th Street, Oakland, Calif. 


Mahanoy 
728 Bullock Place, Lexington, 


Road, Lin- 


Same 

84. Gunnar H. Berg, Box 145, Gladstone, N. J. 
Same 

85. Floyd Scott, 636 First Avenue, So., Glasgow, 


Mont. Same 


86. 


87. 


88. 


89. 


90 


91. 


92. 


2 
93. 


94. 


95 
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W. D. Johnson, 213 South Pierce, Lafayette, 
La. Same 

Miss M. Smith, 781 
York, N. Y. Same 
Mrs. R. D. Pembri 
9, Oakland, C 
V. Kruglo#, 33 Stanford Place, Montclair, N. J. 
Same 

David Diorio, 1504 60th Street, Brooklyn, N. Y, 
Same. 


Madison Avenue, New 


ke, 4021 Howe Street, Apt, 
alif. Same. 


Grace Bowling, 411 E. Scott Avenue, Knox. 
ville, Tenn. Same. 
Mrs. G. Waller, 5213 Navarro Street, Los 


Angeles, Calif 
F. M. Espenson, 
Calif. Same 

Solomor Moskowitz. 
Brooklyn, N. Y. Same 
R. Linda Mackeprang, Royal Route, Clallam 
Bay, Wash. § 


Same 


Same 


2301 Ocean Avenue, 





The Winners! 





Continued fre 


dictionary. The work which is evident in his entry 
must have represented many, many man-hours of 
research. We are 
below, so that all 


reproducing his winning words 
other contestants may see how 
their scores were excelled. (Incidentally, so far as 
we know, the MI word-game contests are the only 
contests in nationally published magazines in 
which the winning entries are reproduced.) His 
total score was 1041 

There were a number of contestants whx 
mitted bore higher scores than 
Mr. Chock’s. But in almost every case, these 
contestants had fallen into l 


» sub- 
entries which 
a single error: the 
counted the word-value of their entries inste 
of the letter-value. This method of counting nat- 
urally results in duplications of letter-counts and 
resulting higher scores. Such mistakes obvious! 
resulted from failure to read the rules carefull: 
? 


‘There were also a few who obtained higher scores 


made mathematical mistakes. 
used in Mr. Chock's 
First Prize winning entry, together with the pag 

numbers on which they may be found in Web- 
ster’s New International Dictionary, 2nd Edition. 


2s a result of h iving 


Following are the words 


PUZZLE NO. | 


TINE IT '«s:1issssenensinniasentittaninnpebtcidehdcsislianamenninaeamiimdi 321 
ELLYNS: 
eee AEs, NCIS cinicisavescanseninanvniscinnensiiebiiabie 3062 
S, pl. of ELLYN, regardless 
meaning, sec. 18, LX XX. 
SKRYLLA 
Nor. origin of 3d SHRILL, Vv. ..........csecerees 2325 


156 


CHISEL 
SYNNS 





ade §2 
KYL 

BN RAS wectsssiniticnieniinnenianiensaiaien bottom, 1377 
ALLYL: 


MYKILL: 


ON. origin 


of 1st MICKLE, adj. ............1552 


ILLY 


a ly . 


MYLS 


MYL 


S, pl 


AS. origin, 2d MULLER, n. 
f MYL, regardless 
18, LXXX 


seeeeeee 608 


of its mean- 


SLYLYS 


SLYLY 
S, pl. of SLYLY, regardless of mean- 
ing, sec. 18, LXXX. 


PUZZLE NO. 2 


(Used twice 

SYNN, AS. origin of 2nd SIN, Th. cccccccocess 2342 
S, pl. of SYNN, regardless of its 
meaning, sec. 18, LXXX. 


SYZYGYS 


SYZYGY doiicteepeitasiaassitetatiah 2562 
S, pl. of SYZYGY, regardless of its 
meaning, sec. 18, LX XX. 


SYDDYS 


SINEITEE: . xeccevsskcsnnniinjaitaicnnhiisnssensnnteitite bottom, 2554 
S, pl. of SYDDY, regardless of its 
meaning, sec. 18, LX XX. 
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oa Ga zt Oa 


to 


N= 


Nou, w 








rett 
ayette, 


, New 
t, Apt, 
» NJ. 
aS 
<nox- 

Los 
igeles, 
renue, 


allam 


086 


470 


342 


62 








The Winners! 





KYDNEYS: 
KYDNEY, ME. origin of KIDNEY ........ 1361 
S, pl. of KYDNEY, regardless of its 
meaning, sec. 18, LX XX, 





SYL: 

AS. origin of 1st SILL, n. 2338 
CYS: 

fy A eS 6 eee 1364 


S, pl. of CY, regardless of its meaning, 
sec. 18, LXXX. 
YOLKYS: 

: if , nnn bi 2974 
S, pl. of YOLKY, “regard ess of ‘its 
meaning, sec. 18, LXXX. 

KYZYL: 

See TE Ely, TEE scccescescsssneiniers bottom, 3080 
YNNS: 

Noun plural 
SYNONYMYS: 

SYNONYMY. ; ..2960 
S, pl. of SYNONY MY. “regardless ‘of 


sinieinspsilainassibitinesliaa bottom, 2974 





meaning, sec. 18, LXXX. 

YORY: 
SUIS sschtsstiieiaoiiniecniteaicaebliitieldaiea 2974 
PUZZLE NO. 3 

| ee ae eee CEE re 1880 
OUI ® ' cs--/sscassensiesbuinuhicinictecesbecsuicinioasenianitadamde bottom, 887 
AWKS: noun plural (3 times) ...... bottom, 193 
PSTS: 

CD: Nem eT mcm ere 2001 


regardless of meaning, sec. 18, LXXX. 
SKIFSTS: 
A ae bottom, 2354 
ST, v. em, sO Bid Ta reccccovecseccescesesee 874 
S, pl. of SKIFST, regardless of mean- 





ing, sec. 18, LX XX. 
SKAWS: noun plural (twice) ...... bottom, 2352 
WARIP SS: TROCT TURERL sevcceccscessssstsctssecetennnnes 
SKIFFS: noun plural .............. 
SKAFFS: noun plural ............. 
ASKJA: prop. noun (twice) 
Pf ne aE bottom, 2551 
SPE NINES ORG: icccnccctcctinins sarees 2551 
SAWKS: noun plural ........csscccsssees bottom, 2224 
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Our only possible contact with any of these, how- 
ever, is supplied by meteorites, 

Those meteorites that rest in our museums are 
of terrene matter, of course, or they would not 
be there. The question is, whether there are not 
contraterrene meteorites. The answer is that there 
probably are. In fact that we can be almost sure 
that there are contraterrene meteorites. Many 
phenomena with meteorites have 
always been mysterious; they cannot be explained 
except by assuming that the particular meteor- 
ites causing these particular phenomena were 
composed of contraterrene matter. 


connected 


It has always been somewhat puzzling—but 
because of endless repetition it finally came to 
be accepted as a mat- 
ter of fact—that the 
brightest fireballs could 
rarely be found. As- 
tronomical literature is 
full of eyewitness re- 
ports that read about as ——3— 
follows: “My attention 
was attracted by a 
bright light in the sky » 
and I saw the fireball 1~ as 
approaching. Seconds » 
later I heard a roaring ai 
(screaming, thunder- y } 
ing) noise. The meteor- i 
ite looked about as 
large as the moon but vail 
as bright as the sun. It £ 
struck the ground some 
three hundred 
away from me and I 
heard a sound like a 
cannon shot and saw a — 
bright flash. I at once => 
ran toward the place ani mn 
where I thought the 
meteorite had fallen 
but in spite of a search 


|GUARD 
SUSE 











yards 


that lasted for hours 
failed to find it.” 
This is not any actual report, but rather a 


composite of many and the customary explanation 
has always been that the sudden brightness of the 
fireball deceived the observer, that the meteor- 
ite did not strike “behind the nearest hill” but 
actually several miles away. In a number of cases 
this explanation could be verified by finding the 
meteorite in the general direction indicated by the 
observer, but at a much greater distance. But 
an just as many cases very bright fireballs could 
not be found at all. 

This is precisely what could be expected if 
the meteorite were a chunk of contraterrene 
matter. A contraterrene meteorite would react 
furiously with the terrene atoms of the atmos- 
phere; it would have to be rather large to reach 
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"| just said to him, you're a mess sergeant, aren't you, 
and he took me wrong!" 
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the ground at all. Dr. Vladimir Rojansky calcu. 
lated that a contraterrene iron meteorite would 
have to be larger than 60 inches in length and 16 
inches in diameter (if of roughly cylindrical shape 
and falling without tumbling) -to penetrate the 
atmosphere. An actual fall of contraterrene matter 
would, therefore, be a much rarer event than the 
fall of ordinary matter which is attacked only 
by friction and air compression—factors sufficient 
to destroy virtually all small meteorites, even of 
terrene matter, before they reach the ground. 

It is impossible to advance a theoretical formula 
for the relative frequency of contraterrene 
meteorites as compared to terrene meteorites, 
Physicists incline to the belief that the sum totals 
of contraterrene mat- 
ter and of terrene mat- 
ter in the universe are 
about equal. But it is 
likely that the one or 
the other type is greatly 
predominant in certain 
sectors, that one galaxy 
consists mainly of ter- 
rene and 
laxy mainly of 
contraterrane matter. 
But this does not ex- 
clude the probability of 
stray masses of “alien” 
matter in any of these 
galaxies. 

An encounter with 
small quantities of such 
stray masses would, 
therefore, result in ex- 
tremely bright fireballs 


another ga- 


( )) —~—~ which in most cases 
~~ 4 

Y would not reach the 

‘ ground. Large ones, 


reaching the ground, 
would thereupon ex- 
plode and form meteor- 
ite craters though 
without leaving any 
trace of cosmic matter as is the case with ordinary 
meteorites. It may also be assumed that contra- 
terrene matter, being annihilated by furious nu- 
clear reactions while traversing the atmosphere, 
would show some peculiarities of the trajectory. 
As a matter of fact there exist a few photographs 
of bright fireballs which show strange winding 
curves. While the phenomenon can be explained 
on terms of terrene matter—assuming certain con- 
ditions of velocity, shape and a few other things— 
the simpler explanation is that they were contra- 
terrene. Incidentally, they were not found. 
Even more important in this respect are certain 
configurations of the earth’s surface which would 
be accepted as meteor craters without hesitation 
were it not that the most careful search failed to 
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disclose even the smallest amount of meteoric 
matter in their vicinity. 

There quite a number of such “denied 
meteor craters” known to geologists and geogra- 
phers. The so-called Pretoria Salt Pan is one of 
them, the famous rock-basin of Kéfels another 
one. Lake Bosumtwi in Ashanti would be 
accepted as a typical meteor crater if only meteoric 
could be found near by, as would the 


are 





matter 


Noérdlinger Ries and the Steinheim Basin. The 
most — are, however, the so-called Carolina 
“Bays’—extremely shallow depressions in the 





Cai i 1as ar ae parts of Georgia, all perfectly ellip- 
tical in shape with the long axes parallel. Because 
of covering forests, few of them were 
known until the advent of aerial photography 
disclosed that their total number is around 600. 
In fact the Carolina “Bays” present the most 
typical example of the results of the impact of a 
large “cloud,” but they are not accepted 
as an example of it bec meteoric matter 
could be found. Geologists are at a loss to pro- 


only a 











meteoric 


2use no 


vide another acceptable explanation, however, 
for this topographical phenomenon. Of all the 
possible explanations of the Carolina “Bays” only 


simple and only 
a single one really explains them: the assumption 
that they were caused by a cloud of meteorites 
consisting of contraterrene matter. 

It may be mentioned here that nobody would 
accept the holes of the Podkammenaya Tunguska, 
which were investigated by L. Kulik, as meteor 
craters except that the destroyed forests hardly 
permit any other explanation. Besides, the Great 
Siberian Meteorite of 1908 was seen and it was 
an exceptionally bright and noisy one. It is likely 
that it was the most 
meteorite. 

addition to those me 
denied that name because of the lack of meteoric 
matter, there are some others where acceptance 
as meteor granted reluctantly 
because of glassy masses found in and near them. 
are not meteoric matter of 
the ilk of glassy meteorites, but are fused sand, 
-d by the heat of impact of the meteorite. 
silica glass has been found in the Lil 
desert, but the classic example 
Glass” or Queenstownite, from 
Queenstownite closely resembles 


a single one is comparatively 


recent large contraterrene 


teor craters which are 


craters has been 


These glassy m 


isses 





2 


yyan 
is the “Darwin 
Australia. The 
similar glassy 
masses found near the meteor craters of Wabar, 
Arabia, which are accepted as meteor craters 
because of actual meteoric material found. Such 
meteoric matter is totally lacking in the case of 
the Darwin Glass and the Libyan Glass. 

All these puzzling phenomena—bright and pre- 
sumably large fireballs that fail to reach the 
ground, fireballs which travel in winding lines, 
typical meteor craters in enormous numbers with- 
out any trace of meteoric material and, finally, 
fused desert sand without any meteoric material— 

[Continued on page 160] 
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can be explained easily and simply by accepting 
the existence of contraterrene meteorites, It is a 
hypothesis more and more scientists are coming 
to regard with favor. 

As for the thing that fell into Long Island Sound, 
the Hayden Planetarium’s statement that if it had 
been a meteorite it would not have exploded is 
perfectly correct as far as ordinary meteorites go, 
but a contraterrene meteorite would have to ex- 
plode. This necessity contains a possible clue 
which may lead to settling the question whether 
contraterrene meteorites actually exist. If a con- 
traterrene meteorite of considerable size struck 
the ground near an inhabited place, quick inves- 
tigation of the crater might provide proof. The 
contraterrene meteorite, being, say, nickel-iron, 
would in all likelihood not strike terrene nickel 
iron: the atomic reactions would have to be 
individual proton-negatron and positron-electron 
annihilations with all kinds of atomic transfor- 
mations going on, resulting in some “left-over” 
matter, the remains of incompletely disintergrated 
terrene atoms. At any event it should produce 
something akin to “artificial radioactivity” which 
could be detected if the investigation began 
quickly enough. 


[Continued from page 159] 


But this would take exceptional luck. F. Zwicky 
has advanced a valuable suggestion which con- 
ceivably may solve the problem at any time. He 
has suggested looking for single contraterrene 
atoms entering the earth’s atmosphere. If novae 
and supernovae—or at least some of them—are 
contraterrene some such atoms should strike the 
earth. The number of atoms arriving from nova 
explosions is fairly large, estimated to be of the 
order of 0.1 per square centimeter and second. 
Some of these atoms might be contraterrene, “pro- 
vided that that type of matter exists in stars 
nearer than the critical distance (more than 
2 x 109 light years) through which the energy of 


elementary particles probably is radically reduced | 


by redshift effect or absorption.” Dr. Zwicky sug- 


gested, therefore, that negatrons “be looked for ff 


in cloud chambers at high altitudes” and simul- 
taneously to watch out for sudden bursts of hard 
gamma rays of the order of one to two billion 
volts which would indicate that a negatron just 
encountered a proton with mutual annihilation. 

Since meteorites of any kind aresnot predictable, 
however, scientists have to rely on chance obser- 
vations. Because of that, laymen and experts 
have an equal chance of encountering additional 
evidence. 
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[Continued from page 57] 


and strategy down to the present day. It is upon 
the battle of Cannae that von Schlieffen based his 
theories followed partially by the German Gen- 
eral Staff in the last war. 

But a shrewd Roman general, Scipio Africanus, 
learned the lessons of this battle. His counter 
move was to make the principes and the triarii, 
the second and third lines of the legion, into a 
more highly maneuverable reserve, and use them 
to extend his first line against enemy enveloping 
attacks an innovation that led to the defeat of Han- 
nibal at the battle of Zama in Tunisia. 

Scipio taught the legion to maneuver. His has- 
tati or first line held the enemy while the second 
and third lines struck him—a principle that Na- 
poleon centuries later elaborated into the theory 
of the “fixed point.” 

The next great innovation in the legion was 
carried out by Marius during the Roman civil 
wars. He inaugurated the cohort, a unit which was 
the fore runner of our battalion unit of today. 
Under Marius, each cohort consisted of three 
maniples or companies, one from each of the 
three lines-hastati, principes and triarii, a move 
which greatly increased the maneuverability of 
the legion and its flexibility. This is the organiza- 
tion with which Caesar fought his Gallic wars. It 
was Caesar incidentally who originated the first 
anti-tank units—he practiced the Roman V Le- 


160 - 


gion in withstanding and repelling the charges of 
elephants—the tanks of those days—and because 
of its success against the elephants used by Pom- 
pey, he authorized this legion to carry an ele- 
phant’s head emblazoned upon its shields. 

During the reign of the Roman emperors, the 
Roman territories extended practically through- 
out the known world, from Britain to Africa, and 
from the Atlantic Ocean to include Syria, Pales- 
tine and Arabia on the east. The total force with 
which the Romans held these enormous territories 
scarcely amount to 400,000 men. The necessity of 
guarding these territories led to changes in the 
Roman Army which made it more of a defensive 
and less of an offensive force. The pilum was re- 
placed by the pike, a defensive weapon. Cavalry 
began gradually to replace infantry, which degen- 
erated to the status of a fixed reserve, a base from 
which the cavalry could operate, and upon which 
it could rally. We see a somewhat similar situation 
developing in Nazi Germany today, where fighter 
planes, as defensive weapons, are replacing the 
bomber, a weapon of offense. 

Sometime between the 5th and 6th centuries, 
A. D. some one invented the stirrup. Strangely 
enough, this seemingly obvious aid to the horse- 
man was long in being adopted. The ancient 
cavalry had ridden on blanket and surcingle. 
Lacking a firm footage the cavalry soldier had to 
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balance himself precariously while wielding 
sword and lance. The coming of the stirrup 
changed all this. It permitted the cavalry soldier 
to wear heavier armor and to rise in his stirrups 
and smite his foe with swords and lance, thereby 
increasing the shock of his onset and the power of 
his weapons. 

Ancient infantry never had to resist cavalry 
equipped with stirrups and it is doubtful if the 
best of it have withstood the charge of 
armored medieval cavalry at its best. The breakup 
of the Western Roman Empire into feudal hold- 
ings encouraged the supremacy of the mounted 
knight but the art of battle suffered a severe set 
back. For it again became the custon for the chief, 
the duke or count, to ride into battle accompanied 
by his retainers as footmen much as in the old 
Grecian days of Homer. 


could 


The first rank and second were composed of 
horsebowmen, firing with deadly accuracy the 
powerful Mongol horse-bow reinforced with horn. 
At onset with the enemy, the first two ranks would 
disorganize the enemy mass with their deadly fire 
power, and then gallop off to right and left to clear 
the way for the third, fourth and fifth ranks, which 
hacked into the enemy with short stabbing lance, 
battle axes and swords. In the meantime the first 
two ranks would reform behind, in support, and 
keep up the attack impulsion as well as firing 
arrows :n a deadly overhead fire. These squadrons, 
moving by signal in terrible silence, wrought havoc 
with the Mohammedan horsemen and overthrew 
the proudest chivalry of Christendom on the 
plains of Hungary and Russia—even decimating 
the proud Teutonic Knights. The blitzkrieg tactics 

and strategy of Genghis 





The great weakness of Khan have had a strong 
medieval cavalry was influence on the Ger- 
its lack of fire power, to FO R THE DURATION man General Staff, who 
supplement its shock if your copy of Mectanix Illustrated fails demonstrated in the 
and mobility. Against battles of Poland and 


the ill armed rabbles of 
footmen in feudal days 


to arrive at your newsstand on time, please 
be patient. Remember that the nation's 
transportation system is all-out for war, 


France the methods 
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the armored knight wa er ae : Mongol. 
supreme. But the rise and that distribution of Mechanix Illus There was no organ- 
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and citizens’ guilds 
brought a sturdier class 
of infantrymen into the 


field. At the battle of 
Courtrai, the French 
knights were decisively 
defeated by footmen 


armed with cross bows 





for several days to make way for move- 
ments of fighting men and their supplies. 

But remember, too that paper rationing 
has forced a reduction in the number of 
copies of Mechanix Illustrated that can 
be printed. ASSURE YOURSELF OF GET- 
TING YOUR MECHANIX ILLUSTRATED in 
these days, when it is bringing you more 


sufficient military abi!- 
ity in the Europe of that 
day and time, however, 
to study and apply the 
lessons taught by 
Genghis Khan, and h> 
disappeared at 
back into the uplands 


last, 








P — agar a important news than ever before, BY “td — wines 
bowmen with th it RESERVING YOUR COPY AT YOUR NEWS- It can ‘be seen that 
deadly rain of arrows DEALER'S EVERY MONTH IN ADVANCE. baitle tactics as we 
proved fire power su- know them today de- 
perior to the shock of veloped through cen- 
the armored charge—much as the first mass use of _ turies in ancient times and were brought nearly to 


the 88-mm. gun stopped the British tanks in Egypt. 
Probably the greatest infantry that ever existed 
were the Swiss pikemen who fought in dense for- 
With 
their pikes they used halberds. This was a battle 
ax with a handle some eight feet long. In the 
hands of a skilled man it could sheer through the 
plate armor of the period like a knife through 
cl It was capable of decapitating the horse 
of a mounted knight at a single sweep. 

There was one outstanding exception to the de- 
cline of cavalry at this period. That was the shock, 
fire power and mobility shown by the disciplined 
toumens of Genghis Khan. Contrary to general 
belief, “the Horde” of the Mongolians was not 
an undisciplined mass of nomad horsemen but 
one of the most highly trained, skillfully handled 
and effective battle forces ever to appear. The 
squadrons of the Mongols were in five ranks, 


mations, and marched in cadence to music 
] 


1eese. 


full development by the Romans. The Roman legion 
combined the highest degree of shock, fire power 
and mobility as it was developed in the ancient 
world. The worked out and used the 
chain of command from higher officers 
through subordinate officers to the troops, that is 
in use today. The methods used by the Romans in 
solving problems of staff, supply and engineering 
remain substantially the same today. Even the 
service of security on the march and in the field, 
and the interior guard duty in use in most armies 
of the world today, originated with the Romans. 

The Roman period was essentially an infantry 
period. Following it cavalry rose to predominate 
for several centuries. 

The thousand year supremacy of cavalry 
however, was finally ended by gunpowder. The in- 
creasing use of the musket restored to infantry 

[Continued on page 162] 
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more fire power than it had ever had. It took a 
century or more, however, to place dependence 
upon the musket alone. The usual formation, 
habitual in the Thirty Years War in Germany, was 
a mixture of pikemen and musketeers—the one to 
give defensive power, and the other to give the 
offensive fire power. A bayonet was invented 
about this time to take the place of the pike but 
it was set in the muzzle of the piece which made 
it useless as a firearm. Not until the ring bayonet, 
with its circular socket, was invented did we pike 
gradually disappear, although it was carried by 
the non commissioned officers of the British and 
our own Revolutionary Army and some one even 
revived companies of pikemen in our own Civil 
War. 

The gradual improvement of firearms took place 
through the period of the dynastic wars in the 
XVI, XVII and XVIII Centuries. These resulted 
in the growth of small highly trained profession] 
armies, brought to their highest perfection by 
Frederick the Great of Prussia. The oblique order 
first used by Epaminondas, the Theban, at the 
battle of Leuctra was revived by Frederick and 
used successfully by him at the battle of Leuthen 
many centuries later. The Prussian King also de- 
veloped the highest rate of fire power with the 
musket of his infantry, giving them in addition the 
greatest shock power and mobility of any army 
then extant. But with Frederick 
small, professional armies ended. 


the period of 


Succeeding it, commencing with the armies of the 
French Revolution, was the period of mass con- 
script armies and an approach to total war as we 
know it today. The revolutionary fervor of the 
French armies was used by Napoleon and tem- 
pered into a powerful war machine. Napoleon was 
a master in the task of concentrating widely scat- 
His in- 
fantry probably never reached the high fire power 
of the army of Frederick, for Napoleon depended 
upon massed artillery for his fire power and was 


tered divisions in the face of the enemy 


the first exponent of the employment of that arm 
as it is used today. He used his heavy infantry in 
great columns, depending upon their moral effect 
as much as anything. His cavalry he used for 
shock power. The Nepoleonic armies, with their 
use of clouds of skirmishers in advance of the 
main bodies, borrowed heavily from the American 
Indian, especially the flexible skir- 
mishing tactics developed by the British asa result 
of General Braddock’s defeat in America. Euro- 
pean 


new more 


tended to develon greater fire 
during the Franco-Prussian 
war of 1870, while European artillery developed 


greater ranges and higher rate of fire. But Euro- 


infantry 


power, especially 


pean cavalry tended to stand still until the les- 
sons of the American Civil War were learned. 
In ‘that war we brought the use of the mounted 
rifle man to a high degree of effectiveness and 
our cavalry was probably the best in the world 
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at the time, almost equal in fire power to the in 
fantry as well as possessing superior shock powe 
and mobility. 

But infantry advanced to a predominating plac 
during the first World War. The machine gun inf 
creased the fire power of infantry to an enormou 
degree, so much so that for the first time in many 
centuries the defensive power of infantry was 
superior to its offensive power—a condition which 
led to the long stalemate on the Western Front, 
This stalemate was, at long last, ‘broken by the 
tank, at that time used mainly as an armored, self- 
propelled machine gun carrier. ries 

Not until the beginning of the present war did 
cavalry, in the form of the panzer divisions with ™& 
their plane-tank teams, again assert a temporary }# 
superiority, in the battle of Poland, in France|™ 
and the Low countries and in the preliminary 7 
stages of the fighting on Soviet soil. These ar- 
mored divisions executed great sweeping and en-!. 
circling movements worthy of the best tradition 
of the cavalry. For a time they drove infantry be- 
fore them, pell-mell, until the inevitable counter 
measures appeared. These took the form of a re- 
surgence of artillery strencth, harder hitting, 
higher muzzle velocity, more mobile, self-pro- 
pelled guns, aided by flying artillery in the form 
of bombers, and by anti-tank defenses in depth. 
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Along with this, infantry increased its mobility 
throvzh mechanization and truck borne troops, 
parachute troops and air borne infantry. Infantry 
fire power and shock is already high. what with 
infantry accompanying cannon, trench mortars, 
light and heavy machine guns and automatic rifles, 
with the last argument being the bayonet—which 
never runs out of ammunition. Artillery, however, 
seems to have achieved a certain supremacy and 
may indeed grow in fire power and mobility, 
along with a newly added shock power in the form 
of heavy, armored tanks. 

But as the lessons of the past have shown, no 
matter what may be the degree of temporary 
supremacy attained by one arm over another, 
each strives for increased, shock, increased mo- 
bility and increased fire power and each is essen- 
tial to the other. It that the present 
tendency toward task forces, i.e., combat groups 


may be 


containing the characteristic elements of each arm, 
may mark a merging of the different capabilities 
of each separate arm. In this case the combat 
group of the future would have the mobility of 
cavalry, the fire power of infantry and artillery 
and the shock of both cavalry and infantry com- 
bined in the one unit. But the Roman legion at- 
teined almost the same thing during most of its 
history: the legion was a self-contained group, 
having its cavalry, its artillery in the form of 
ballistae and catapults with the infantry to form 
the solid base. If the study of battle tactics proves 
anything, it is that the more things change, the 
more are they the same. 





